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executive editor letter

State and National Organizations Supporting the
executive editor
Profession of Pharmacy
Jon R. Roth, MS, CAE

I have the good fortune from where I sit as the chief executive officer
for a state pharmacy association of participating in many national
conversations about important priorities in the pharmacy profession.
Over the past four months there have been a greater level of discussions
between the states and national entities on a myriad of subjects that
are front-and-center in several areas of pharmacy practice. These
subjects have ranged from changes to the international standards for
compounding nonsterile and sterile preparations to pharmacy Direct
and Indirect Remuneration fees (DIR) imposed by third-party payers and
pharmacy benefit managers (PBMs), and many others.

interim managing editor
Sheila Johnston

editor-in-chief
Karl Hess, PharmD, FCPhA,
APh, CTH

associate editors
Albert Bach, PharmD
Laressa Bethishou, PharmD,

The practice of pharmacy is largely a local issue, meaning, activities like scope-of-practice,
commercial payment provisions, Medicaid administration, and regulatory oversight are all
controlled individually within a state’s jurisdiction. And in fact, the state pharmacy associations
are often the closest to knowing the political, regulatory, and practice nuances in those areas
and the best means for moving priorities forward or otherwise affecting change. The national
organizations are tremendous partners in supporting the state efforts, but for the most part defer
to the states since, as former Speaker of the United States House of Representatives Tip O'Neill
once said, “All politics is local.”

BCPS, APh

However, with recent issues such as those mentioned above gaining national momentum and
having a profound impact on the global practice of pharmacy across the U.S., it has provided a
renewed opportunity for the states to support the national organizations in their efforts to affect
change from the top. This two-way commitment from the state and national organizations to
work on the important issues facing the profession – no matter where that lever comes from – is
a key to an effective collaboration, and frankly, just getting the work done. At the end of the day,
whether the activity originates at a national or state level, at some point it will impact (for better
or for worse), the practice of pharmacy at the grassroots level. This constant reminder of the
impact that the collective profession and the patients that are served will experience is why the
state and national entities work so closely together. We share those values that seek to promote
and advance the profession and are always willing to cooperate with one another to ensure that
pharmacists and the communities in which they work, live and play, are benefitted from our
collaboration.

advisory board

As a pharmacist, researcher, faculty member, student pharmacist, or pharmacy technician
reading this Journal, I encourage you to talk to your peers in active practice. Remind them that,
while the clinical evidence as demonstrated in this edition’s manuscripts will advance patient
care, so too will the collaboration and work of the state and national pharmacy organizations.
We hope you will participate, belong, and encourage your peers to do so as well in the interest
of ensuring that the challenges and opportunities in the practice of pharmacy are dealt with as
effectively as possible.
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The Effect of a Tailored Patient Activation
Intervention in Inflammatory Bowel Disease
Patients
Chisom Kanu, MS; Carolyn Brown, PhD; Jamie Barner, PhD; Casey Chapman, MD;
Heather Walker, RN

Abstract

Introduction

Purpose

Inflammatory bowel disease (IBD) is characterized by
relapsing and remitting inflammation of the intestinal
tissue, giving rise to a myriad of physical, psychological,
and social disabilities in patients with this condition.
Crohn’s disease and ulcerative colitis are the two major
manifestations of IBD. Crohn’s disease can affect the
entire gastrointestinal tract while ulcerative colitis is
confined to the large intestine. These life-altering disease
manifestations are not associated with increased
mortality; however, individuals that suffer from them
have increased morbidity and decreased quality of life.
Although the exact etiology of this immunologic disease
is unknown, a combination of genetic, environmental,
and immunoregulatory factors have been implicated in its
occurrence.1,2

A pre-test, post-test, control group design was employed
to investigate the impact of a tailored patient activation
intervention (PAI) among inflammatory bowel disease (IBD)
patients.

Methods
Patients who met the inclusion criteria were selected
from medical records via convenience sampling, were
consented, and completed a baseline survey. Based
on responses to the baseline 13-item patient activation
measure (PAM-13), they were categorized into one of four
patient activation stages. During office visits, intervention
patients (N=23) were given a tailored PAI based on their
baseline stage, which consisted of an information booklet
and focused discussion with the gastroenterologist, while
the control group (N=27) received usual care. Baseline and
1-month post-intervention scores were compared between
the intervention (N=20) and control (N=21) groups for
changes in patient activation score, medication adherence,
and satisfaction with care.

Results
Most participants were Caucasian (88%), female (64%),
college graduates (56%), and had Crohn’s disease (59.2%).
Overall, females had a significantly higher (p=0.04)
mean activation score (mean=70.9±15.4) than males
(mean=60.9±10.7) at baseline. This trend was the same
post-intervention (75.6 females vs 64.4 males; p=0.03).
The difference in mean activation scores pre- vs postintervention was not statistically significant between
the intervention and control groups (mean=4.9±12.3,
p=0.21). However, this difference could be considered to
be clinically significant based on results from previous
studies. There were no significant differences in medication
adherence or satisfaction scores pre- vs post-intervention
for either group.

Conclusion
Tailored PAIs have the potential to increase activation
level of patients with inflammator y bowel disease.
This customized medical interaction increased patient
involvement in disease management and could potentially
lead to improved health outcomes.

Keywords
Patient activation; patient activation intervention (PAI);
tailored intervention; inflammatory bowel disease

IBD is more prevalent in developed countries like
the United States and United Kingdom, with a higher
occurrence in urban than rural areas. This trend can be
attributed to changes in lifestyle, diet, and frequency of
exposure to pollutants resulting from westernization.3 Even
though IBD is a relatively rare disease, accounting for a
small proportion of annual healthcare budgets, the lifetime
treatment costs of individual patients are comparable to
those of patients with major diseases like diabetes.4 Overall,
costs vary widely depending on disease severity with
the costs of severely ill patients being three to nine times
higher than that of patients in remission. Hospitalizations
account for 55 to 63 percent of direct medical costs with
an average cost per hospitalization of $37,459.5 Ulcerative
colitis cost-of-illness profile is similar to that of Crohn’s
disease.4
Even though adherence to treatment regimens is a major
determinant of disease outcome, a large percentage
of patients with IBD do not respond positively to
pharmacologic therapy due to poor adherence, and
consequently suffer from disease flares. In general, rates of
non-adherence in patients with IBD is 20 percent for shortterm therapy and escalates to 50 percent during longterm therapy.5 This trend is especially common in patients
whose inflammation is in remission. Such patients are least
likely to adhere to IBD treatment regimens when they feel
well.6-8
Patients’ motivation and the degree of behavioral change
required are two important factors that affect the level
of patients’ adherence to their treatment regimen. The
knowledge, skills, and confidence that a patient possesses
about his/her disease condition and management are
directly proportional to his/her adherence rate. These
qualities have been termed “patient activation.” Highly
activated patients partner with their healthcare providers
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to manage their disease condition, which results in better
health outcomes.9
In 2004, Hibbard et al. described the development of
the patient activation measure (PAM), which enables
the assessment of an individual’s knowledge, skills, and
confidence for managing his or her health and healthcare.
The PAM is an interval-level, unidimensional, 13-item
instrument that measures a patient’s willingness and ability
to manage his/her health and healthcare. It is a highly
reliable and valid instrument. Rasch analysis shows that
the 22-item PAM scale has infit (0.71 to 1.44) and outfit
(0.80 to 1.34) values within the normal range of 0.5 to 1.5.
Also, the 22-item Rasch person reliability ranges from
0.85 (real) to 0.88 (model) and the Cronbach’s alpha is
0.91. The psychometric scores of the 13-item scale are
similar to that of the 22-item version. The PAM-13 items
have a calibrated scale range of 38.6 to 53.0, which is
comparable with the PAM-22 item range of 38.3 to 54.5.
The infit and outfit statistics for the PAM-13 items also
fall within the acceptable scale range of 0.5 to 1.5. The
statistically significant relationships (p < 0.001) between the
PAM scores and conceptual variables (such as preventive
behaviors, disease-specific self-management behaviors,
and consumeristic behaviors) are evidence of the scale’s
construct validity.9,10 Patient activation, as outlined in the
PAM, involves four progressive stages, with higher stages
indicating a higher level of activation and willingness/ability
to participate in disease management. Patients in activation
stage 1 usually do not feel in charge of their own health.
These patients tend to lack basic knowledge about their
condition as well as confidence in their ability to manage
their health while patients in stage 4 have typically made
the necessary behavior changes with regard to managing
their health. However, they may have difficulty with being
consistent over time, or during times of stress.10,11
A number of studies have examined the impact of
activating patients with different chronic diseases such
as diabetes, depression, HIV, and hypertension with
results showing the financial, clinical, and psychological
benefits of such interventions.12-14 The few studies that have
investigated the relationship between patient activation and
IBD provide evidence that there is a positive relationship
between activation and quality of life. In particular, a study
by Munson et al. showed a 26 percent correlation between
patient activation scores and quality of life measures
in patients with IBD.15 However, the impact of a tailored
patient activation intervention (PAI) among patients with
IBD has not been investigated to date.

to the control group. All patients then received the
baseline survey in the mail or electronically via a link to the
University of Texas at Austin Qualtrics portal.
The PAM scores from the first sur vey ser ved as a
baseline and were used to group each unique patient in
the intervention group into the different PAM stages. The
charts of patients in the intervention group were then
flagged by clinic staff with their patient activation stage
prior to their appointment. The physician administering
the PAI helped to develop the intervention but did not
receive any extra training to administer it. During scheduled
office visits, which lasted for about 12 to 15 minutes,
the physician of intervention group patients implemented
the PAI by tailoring patient-physician discussion to each
patient’s baseline PA stage (PAM score). Patients in the
control group received usual medical care from their
physician during their scheduled office visit. The 27-item
baseline survey instrument (Table 2) consisted of the
PAM (13 items; score range of 0-100, with higher scores
indicating greater activation), the Morisky Medication
Adherence Scale (MMAS-4) (4 items; score range of
0-4, with higher scores indicating greater adherence),
demographic/clinical questions (8 items), and 2 items
measuring overall satisfaction with care in terms of care
received and information provided (score range 0-5, with
higher scores indicating greater satisfaction). The 13-item
PAM11 and MMAS-416-18 are validated instruments that
have been in used in numerous peer-reviewed studies.
Therefore, additional validation of the survey used in this
study was not deemed necessary. The PAM and MMAS4 can both be licensed for a fee from Insignia Health
(www.insigniahealth.com) and MMAS Research LLC (www.
morisky.org), respectively. The 1-month post intervention
survey was similar to the baseline survey except that it
did not measure demographics. Similar to the baseline
assessment, patients received the follow-up survey in the
mail or electronically via a link to the University of Texas at
Austin Qualtrics portal.
The PAI was a stage-based intervention designed to move
patients to a higher activation stage or at least increase
activation scores within a stage. To facilitate meaningful
patient-physician interaction, an educational booklet
containing disease, lifestyle, and treatment information
about IBD was adopted by the intervention group physician
using information from the Crohn’s and Colitis Foundation
of America (CCFA), Crohn’s and Colitis Advocate Program,
and the Centers for Disease Control websites. The booklet
was divided into three sections:

The purpose of this study was to evaluate the effectiveness
of a PAI tailored to the needs of individual patients with
IBD in improving their activation scores as well as their
medication adherence and satisfaction with medical care.

• The first section contained general information about
IBD; the two main manifestations, common symptoms,
and questions to facilitate meaningful discussion with a
healthcare provider.

Methods

• The second section contained information about how
to maintain a healthy lifestyle with IBD and included
information on triggers of disease flares, symptoms that
indicate a disease flare, dietary recommendations to stay in
remission, and tips to remain healthy when traveling.

Using continuous enrollment, convenience sampling was
utilized by the clinic staff at the gastroenterology clinic to
select patients from the clinic medical records who had
office visits scheduled for the months of April to August
2016. Patients who were eligible for study inclusion were
adult patients with IBD who received care at the study site.
Eligible patients were contacted by clinic staff via emails
and phone calls to offer participation in the study. Patients
who expressed willingness to participate were assigned
a unique number by clinic staff in order to track baseline
and post-intervention measures. Patients of the physician
administering the PAI were assigned to the intervention
group while patients of a different physician were assigned
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• The third section contained information on available IBD
treatment options, the goals of treatment, complementary
the r apie s that have shown some b e nef it in IBD
management, disease monitoring parameters as well as
questions to guide meaningful discussion with healthcare
providers.
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Finally, the key points in the booklet were provided as a
summary on the last page in addition to a feedback section
designed to encourage patient feedback on pressing IBDrelated concerns.
The study team ensured that the information in the three
sections of the booklet mapped on to the first three PAM
stages in terms of relevant stage-specific knowledge. For
patients in stage 4, PAI emphasis was on encouragement
and provision of information to reinforce and/or update
already existing knowledge. All the subsections were
combined into a single booklet instead of separate-section
booklets.
During scheduled office visits, the physician of the
intervention group patients implemented the PAI according
to each patient’s baseline patient activation stage. The PAI
consisted of an educational session with the physician
during which relevant disease and treatment information
were provided to the patient with particular emphasis on
information relevant to their activation stage. For patients
with IBD in stage 1, the PAI emphasized IBD prognosis,
treatment options, and the importance of participating
in disease management. For stage 2 patients, the PAI
emphasized the benefits of being actively involved in
disease management and how to cue aspects of disease
management with daily activities. Signs and symptoms
that signify worsening of the disease condition were also
emphasized for stage 3 patients. In addition, they were
informed of the resources at their disposal to seek help
during a disease flare-up in order to prevent ED visits.
Patients in stage 4 were encouraged to remain partners in
managing their IBD despite changes in disease severity or
the occurrence of life events. Table 1 contains a summary
of the PAI emphasis for patients at different activation
stages.

Patients in the control group were all patients of a second
physician in the same practice and only received routine
medical care from their physician during their scheduled
office visit. Patients in the intervention and control groups
were contacted by clinic staff to complete the second
survey one month after their office visit. Those who
completed the second survey received a $10 gift card.
Analysis of pre- and post-intervention data was conducted
after the one-month post-intervention surveys were
completed using SAS 9.4. The a priori alpha level for all
inferential analyses was set at 0.05. Independent groups
t-tests, paired t-tests, and chi-square tests were used to
test score differences between and within the two study
groups based on patients’ responses to survey items on
patient activation, medication adherence, and satisfaction
with care. The normality of interval level variables was
assessed by measuring the symmetry and kurtosis of
each variable’s distribution. None of the interval level
variables were problematic as their values fell within the
threshold for skewness (l2l) and kurtosis (l7l). Fisher’s exact
test was used instead in cases where the chi-square test
assumptions of independence and percentage of expected
cell counts were not met.

Table 1: Baseline patient activation stage and concurrent patient activation intervention
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Table 2: Baseline survey
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Adapted from the 13-item Patient Activation Measure1 and Morisky Medication Adherence Scale (MMAS-4 © 2007)2
1Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development and testing of a short form of the patient activation measure. Health Serv
Res. 2005;40(6 Pt 1):1918-1930.
2The MMAS (4-item) content, name, and trademarks are protected by US copyright and trademark laws. Permission for use of the scale
and its coding is required. A license agreement is available from Donald E. Morisky, ScD, ScM, MSPH, MMAS Research LLC., 294
Lindura Ct. Las Vegas NV 89138-4632, USA; dmorisky@gmail.com.
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Ethical Considerations
The study was conducted in accordance with the
guidelines set forth by The University of Texas Institutional
Review Board (IRB). The application sent to the IRB for
review was approved.

Results
Fifty patients from the gastroenterology clinic completed
the baseline survey (N=23, intervention group and N=27,
control group). The demographic characteristics of the
study participants are described in Table 3. The mean age
of patients was 48 years. The majority were Caucasian
(88%), female (64%), college graduates (56%), and had
Crohn’s disease (59.2%). Half had been diagnosed with
IBD for over five years. The distribution of participants
between the two states of IBD was approximately equal,
with 51 percent having an active disease inflammation.
The distribution of patients in the two study groups was
similar across the different drug classes. Most patients on
monotherapy were either on aminosalicylates (16.7%) or
biologics (22.9%), and a quarter (25%) were on a treatment
regimen with IBD drugs from more than one class. There
was high retainment of study participants as 82 percent
(41 participants) of the original 50 respondents completed
the post-intervention survey (N=20, intervention group
and N=21 control group). Only the responses of these 41
patients were used for inferential data analysis.
After converting the PAM-13 responses to a patient
activation score (ranging from 0 to 100) using the PAM13 scoring spreadsheet, the patient activation scores
were used to categorize patients into one of four patient
activation stages (Table 4). Most patients were in the higher
stages of activation (stages 3 and 4) at baseline. Patients in
the PAI group and control group had a similar distribution
across the 4 stages. However, the average difference in
pre- vs post-patient activation scores of the PAI group
(mean=6.8) was almost five points higher than that of the
control group (mean=1.9) (Table 5).
Overall, the pre-post difference in medication adherence
(p=0.25) and patient satisfaction scores (p=0.97) were
not statistically significant for both groups. The mean
adherence scores were fairly high (range of 2.85-3.68) in
both intervention and control groups in the pre- and postintervention periods. Similarly, satisfaction scores (range of
4.15-4.62) were high at baseline and post-intervention.

Discussion
Most patients in the intervention and control groups were
already in the higher stages of activation at baseline.
However, the difference in pre- vs post-patient activation
scores of the intervention group patients was almost five
points higher than that of control group patients. This
indicates that the intervention was successful in increasing
the activation level of intervention group patients and
consequently improving their confidence, skill, and
knowledge in actively managing their health. Sub-analysis
to compare the activation score changes by patient
activation stage were not conducted due to the small
sample size.

Tailoring PAIs could help ensure that patients get the
ma ximum benefit of ef for ts to increase activation,
irrespective of baseline activation stage. Given the
movement of patients even at higher activation levels in
this study, it seems reasonable to assume that lower-level
activation groups would benefit greatly from customized
PAI. Greater changes might be seen in patients at lower
activation stages (stages 1 and 2) because they have much
more room for improvement than patients at the higher
levels of activation (stage 3 and 4). Interventions targeted at
improving patient activation in different patient populations
have demonstrated activation score improvements ranging
from 2.5 to 6 points on the 100-point activation scale.19
A study by Deen et al. showed that patients at the lower
activation stages (stages 1 and 2) generally have a more
marked increase in activation after an intervention than
highly activated patients (stages 3 and 4), who tend to
have slight to moderate increases in activation.20 This
finding might be a result of the one-size-fits-all nature
of interventions typically employed to improve patient
activation. Consequently, a 6.8-point increase in the mean
patient activation score of intervention group patients
who were in the higher activation stages at baseline was
remarkable. In addition, the approximately 5-point mean
difference in pre-post activation scores between the
intervention and control group could be considered to be
clinically significant, as other studies have shown that a
5-point increase in patient activation scores is associated
with improved clinical outcomes and is sufficient to move
a patient from one stage of activation to the next higher
stage.11,13 The statistical non-significance might be due to
the small sample size. Moreover, the short follow-up time
in this study might not have effectively captured the full
effects of the PAI including its potential impact on health
outcomes. Future studies in patient activation and health
outcomes are warranted.
A similar pre- vs post-intervention trend was observed
in the medication adherence and satisfaction scores for
patients in the intervention group and the control group.
The scores at baseline were generally high, tending toward
the highest level of adherence (scores of 3 and 4 on the
MMAS-4) and satisfaction (satisfied and highly satisfied).
There were no significant changes from pre- to postintervention, likely because the patients had minimal
room for improvement from baseline. These findings are
consistent with literature findings which show that high
activation scores are associated with higher self-reported
medication adherence and patient satisfaction.13,21
The effects of the intervention employed in this study may
have been underestimated given the already high activation
scores of the study participants at baseline. However, the
findings suggest that even for patients at high activation
stages, activation scores can be successfully improved
with tailored interventions.
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Table 3: Demographic Characteristics of Study Participants
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* N < 50 since some respondents did not answer demographic/clinical questions

Study Limitations
There were some limitations in this study. First, 18 percent
of the 50 patients (n= 9) that completed the baseline
survey did not fill out the post-survey. Second, all the
data used in the study were self-reported. There was no
objective validation of participants’ responses which could
have been subject to recall bias or social desirability.
Third, it is possible that more engaged patients chose
to participate in this research leading to higher initial
scores and non-significant changes from pre- to postintervention. Fourth, study participants were followed for
only one month. Consequently, the long-term effects and
durability of the intervention, could not be assessed. Fifth,
the intervention was not administered by a pharmacist.
However, a majority of pharmacists are typically involved
in patient education/counseling and the intervention in
this study could be equally done by a pharmacist in a
community or clinical pharmacy setting. Sixth, clinical
significance of study results was based on findings from
other studies and was not defined a priori. Finally, the study
sample was from only one clinic and the patients at this site
might not be representative of the national IBD population.
Consequently, the study results can only be generalizable
to IBD populations similar to participants at the study site.

Suggestions for Future Research
Although our study findings are encouraging, further
research is needed to replicate this study in a larger and
more diverse population of patients with IBD (and other
chronic disease patients) and with different healthcare

providers administering the intervention. Even though
the intervention in this study was administered by a
physician, pharmacists are ideal healthcare providers
to consistently administer such interventions to improve
patient activation in IBD as well as other chronic disease
patients. With current advancements in provider status
for pharmacists, this could be another avenue for
pharmacists to provide value-based care to patients that
is customized to “meeting patients where they are.” A
study published by Milani et al. in 2017 examined the
effects of a digital hypertension program to improve blood
pressure control, which consisted of patient education,
drug management, and lifestyle recommendations by
pharmacists and health coaches. Study results showed
significant 90-day improvement in blood pressure control
rates and patient activation scores as well as a decrease
in sodium consumption of the 156 study participants with
uncontrolled hypertension.22
Although tailored PAIs have been shown to increase
activation irrespective of baseline activation stage, greater
changes might be seen in patients at lower activation
stages (stages 1 and 2). Thus, targeting stage 1 and 2
patients could provide a greater return on investment and
should be the subject of future studies. In addition, the
follow-up time of future studies should employ periods
longer than one month post-intervention in order to assess
the long-term effects of the intervention. If higher patient
activation results in improved outcomes (e.g., lower use
of healthcare resources, improved quality of life), then
incorporating tailored PAIs in routine care could represent a
quality of care improvement opportunity.
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Table 4: Patient Activation Staging Distribution

Table 5: Average Patient Activation Scores
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Conclusion
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outcomes. This study showed that a tailored PAI via
education and focused patient-physician interaction had
an impact on the patient activation scores of patients with
IBD, which could be considered clinically significant based
on results from previous studies. Tailoring PAIs might
be an effective approach in providing relevant medical
support to patients with IBD. Such interventions are likely
to be more effective than a one-size-fits-all approach in
consistently improving patient activation irrespective of
baseline activation stage.
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Association Between Sleep Medications and
Falls and Fall-related Worries in CommunityDwelling Older Adults in the United States
Kathy L. Nguyen, BS, 2019 PharmD Candidate; Jonathan H. Watanabe, PharmD, PhD, BCGP

Abstract

Introduction

Background

Unintentional falls are the lead cause of both fatal and
nonfatal injuries among adults aged 65 years and older.1
Roughly 20 to 30 percent of falls result in moderate to
severe injuries, such as hip fractures, internal organ
injuries, and head injuries.2 In addition, falls are associated
with substantial functional decline, nursing home
placement, and reduced quality of life in older adults.1,3
Hence, identifying and targeting risk factors for falls is
necessary to reduce falls and improve patient well-being.
Moreover, the United States is experiencing unprecedented
growth in the number of older adults that will translate to
people 65 years and over outnumbering those under 18
years by 2035.4

Falls are the leading cause of unintentional fatal and
nonfatal injuries in seniors. Sleep medications are
associated with adverse events risk in older adults. The
objective of this study is to quantify the relationship
between different levels of sleep medication use with falls
and fall-related worries in United States adults aged 65
years and older using a nationally representative sample.

Methods
Using the 2011 National Health and Aging Trends Study,
survey-weighted multiple logistic regression was used
to determine the association between participants who
reported sleep medication use and the outcomes: falls in
the last month, falls in the last year, multiple falls in the last
year, fall-related worries, and limitation of activities due to
fall-related worries.

Results
In adjusted analyses, older adults who used sleep
medications every night compared to non-users of sleep
medications were at increased odds of falls in the last year
with an odds ratio (OR) of 1.51 (95% confidence limit [CL]
1.27, 1.78) and of multiple falls with an OR = 1.67 (95% CL
1.35, 2.06). For those who used sleep medications less
than every night compared to non-users, there were no
statistically significant increased odds of fall outcomes.
Older adults who used sleep medication most nights (5-6
nights per week) and every night compared to non-users
had increased odds of having fall-related worries with an
OR = 1.61 (95% CL 1.06, 2.45) and an OR = 1.32 (95% CL
1.11, 1.58), respectively.

Conclusion
Older adults who use sleep medication every night are at
greater odds of experiencing falls and having fall-related
worries. Increased involvement by pharmacists in the
community setting and pharmacist-led comprehensive
medication reviews are efforts that may reduce sleep
medication use and result in fewer falls in older adults.

Keywords
accidental falls, aged, sleep/drug effects, hypnotics and
sedatives

Insomnia and sleep difficulties are also common in adults
aged 65 and older. Presence of chronic medical conditions,
stress, and physiologic changes pose challenges for
older adults to initiate and maintain sleep.5 Poor sleep is
associated with impaired cognitive function, increased
risk of medical and mental disorders, increased caregiver
burden, and also increased risk of falls. 6-8 Therefore,
proper management of sleep disturbances is necessary.
Current guidelines for the management of chronic insomnia
from the American Academy of Sleep Medicine (AASM)
and the American College of Physicians (ACP) generally
recommend psychological and behavioral interventions,
including cognitive behavioral therapy (CBT) for all patients
with insomnia as first line treatment for insomnia in older
adults.7,8 However, pharmacotherapy, both prescription and
over-the-counter (OTC), are commonly used as first-line
options to manage sleep problems in older adults despite
associated risks.9
Use of certain medications known as fall-risk increasing
drugs (FRID) in seniors has been associated with
increased odds of falls. Importantly, many of the offending
medications are psychotropic drugs such as sedativehypnotics, benzodiazepines, or antidepressants that are
sometimes used for insomnia treatment.10,11 Yet, these
pharmacologic treatments have shown little efficacy
in improving sleep in seniors. In one meta-analysis,
nonbenzodiazepine hypnotics, including zolpidem and
eszopiclone, even at greater than normal doses were
shown to improve total sleep time by a mere 11 minutes.12
The limited clinical benefit is also coupled with elevated risk
attributable to adverse events in the aged population.13-15
Both hypnotic and benzodiazepine use are found to
impair cognitive and psychomotor function in the elderly,
resulting in increased risk of hip fractures,13 automobile
accidents,14 and symptoms of dementia.15 The minimal
efficacy in insomnia treatment coupled with high adverse
event profile has encouraged guidelines such as the
American Geriatric Society’s Beers Criteria to discourage
benzodiazepine and non-benzodiazepine hypnotics for
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sleep in seniors.16 Similarly, many of the OTC medications
used for sleep, including diphenhydramine and doxylamine,
are also considered inappropriate in older adults because
of the anticholinergic properties and the risk of developing
tolerance and are not recommended by the A ASM
guideline and the Beers Criteria. 7,8,16
Despite the evidence of adverse events and limited
efficacy of hypnotics in seniors, these drugs continue to be
routinely used in the older population. A population-level
retrospective US study found that 8.7% of adults aged 65
to 80 years used benzodiazepines in 2008.17 Another study
found new sleep medication prescriptions were initiated by
7.7% of adults aged 50 years and older.5
In addition to FRID use, fear of falling (FOF) is an
established risk factor for future falls. Patients often
respond to FOF by limiting their activities leading to
physical deconditioning. In addition, seniors with FOF
generally have fewer social contacts, reduced mobility,
and greater functional decline.18,19 History of falls have been
shown to be an important factor associated with FOF, but
FOF has also been shown to be prevalent in non-fallers,
indicating multiple causal factors.18,20,21 Few studies have
looked at the relationship between sleep medication use
and FOF in older adults and there are conflicting findings
whether medications are associated with FOF.22
Given the frequent sleep issues in older adults and
continued prevalence of sleep medication use in this
population, we sought to determine the association
between sleep medication use, falls, and fall-related
worries using a comprehensive, nationally representative
dataset of community-dwelling older adults.

Methods
Study Design & Study Population
Round one data from the 2011 National Health and Aging
Trends Study (NHATS) was used for this cross-sectional
study. The NHATS is a publicly available resource for
health researchers for the scientific study of functioning
in later life. It is conducted by Johns Hopkins University
Bloomberg School of Public Health and supported by
the National Institute on Aging. In-person interviews by
trained staff were used to collect data from a nationally
represented sample of Medicare beneficiaries aged 65
years and older within the contiguous United States.
Medicare beneficiaries represent 96% of all adults in the
United States aged 65 years and over. The NHATS used a
stratified three-stage sample design, with oversampling of
non-Hispanic black and those aged 85 years and over, and
the first sample was collected in 2011. Analytical weight
was provided for each respondent to allow appropriate
variance structure and standard errors for survey statistical
estimation. More information about the NHATS study
design and data collection is available online. 23 Those
who did not complete the in-person interview (N=168) and
respondents that were missing values required for the
regression model were excluded (N=519).

Outcome Variables
The outcomes of interests were those relating to falls and
falls-related worries. The five primary outcome variables
were based on the responses to the following items: 1) “In
the last month have you fallen down?” 2) “In the last 12
months have you fallen down?” 3) “In the last 12 months
have you fallen down more than one time?” 4) “In the last
month, did you worry about falling down?” 5) “In the last
month, did this worry ever limit your activities?” Responses
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to each question were “yes” or “no.” In NHATS, a fall was
defined as any fall, slip, or trip in which the participants lost
balance and landed on the floor or ground at a lower level.

Exposure Variables
NHATS included one question regarding sleep medication
use. The exposure variable was based on the response
from the following item: “In the last month, how often
did you take medication to help you sleep?” Categorical
response options were every night, most nights (five to six
nights per week), some nights (two to four nights per week),
rarely (once a week or less), or never.
Of note, no definition of “medication to help you sleep”
was included in the NHATS survey. At the time this survey
was administered, suvorexant had not received FDA
approval and is likely not represented in the survey data.
Additionally, the sublingual dosage form of zolpidem was
approved in 2011 and may not be reflected in the survey
results.

Confounders
Demographic and personal characteristics that are
potential influential factors for falls were adjusted for
in this analysis. These confounders included age, selfidentified race, gender, education, income, marital status,
and smoking status. Age was categorized into five-year
intervals, 65 to 69, 70 to 74, 75 to 79, 80 to 84, 85 to 89,
and 90 years or older, as labeled in NHATS. Race was
categorized into non-Hispanic white, non-Hispanic black,
and others. Education was categorized into no education,
less than high school, high school, more than high school,
and do not know/refused to answer. Total family income
was based on the participant’s response, if available.
For those with missing income data, an imputed income
variable contained by NHATS was used.24 Income was then
categorized into four categories (less than $15,000, $15,000
to less than $30,000, $30,000 to $60,000, and more than
$60,000). Marital status was categorized into married/with
partner or other. Smoking status was categorized into nonsmoker, current smoker, and past smoker.
Other risk factors for falls included environmental factors.
In this study, environmental factors included as covariates
were whether the participants lived alone and whether a
walking aid (cane, walker, wheelchair, or scooter) is used.
Both factors have been demonstrated to be risk factors for
falls in previous studies.25,26
Medical factors including overall health status,
body mass index (BMI) category, and the presence
of a variety of health conditions were included as
covariates.26–28 Patient self-reported their overall health and
responses were dichotomized into excellent/very good/
good versus fair/poor. BMI was calculated from height and
weight measurement and categorized into underweight,
normal, overweight, and obese, based on standard
thresholds. Medical conditions used as covariates included
heart attack, heart disease, high blood pressure, arthritis,
osteoporosis, diabetes, lung disease, stroke, dementia,
cancer, broken or fractured hip, other diseases, depressive
symptoms, anxiety symptoms, vision impairment, and
presence of pain.
Depressive symptoms and anxiety symptoms were
determined using the validated instruments, the Patient
Health Questionnaire-2 (PHQ-2) and General Anxiety
Disorder Screener (GAD-2).29,30 Subjects were considered
positive for depressive symptoms or anxiety symptoms if
the scores for the two questions totaled three or greater.
Participants were considered to have vision impairment if
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they were legally blind, reported being unable to see well
enough to watch television across the room with corrective
lenses, or reported being unable to read newspaper print
with corrective lenses. Participants were asked whether
they had been bothered by pain in the last month. Other
comorbidities were based on the subjects’ answers to
“Please tell me if a doctor ever told you that you had...”
Other covariates included limitations in activities
of daily living (ADLs), limitations instrumental activities
of daily living (IADLs) and an index of physical capacity.
Participants were also asked about five ADLs, including
dressing, bathing, eating, toileting, transferring, and five
IADLs, including preparing meals, shopping, laundry,
taking medication, and handling finances. No limitation was
defined as being able to perform the task by self with no
difficulty. Scores were then categorized into no impairment,
one to two impairments, and three to five impairments. 27
Physical capacity score was computed from six pairs of
tasks assessing a range of functional abilities (walk three
or six blocks, walk up 10 or 20 stairs, lift and carry 10 or
20 pounds, bend over or kneel down without upper body
support, reach overhead or place a heavy object overhead,
grasp small objects, or open a sealed jar with hands only).
Participants were considered to be able to complete both
tasks if they could perform the more difficult task of the
pairs. The sum of the 12 activities resulted in a composite
score between zero and 12, with a higher score indicating
greater physical capacity. This index has been validated in
prior studies using NHATS data.31,32

Statistical Analysis
Weighted descriptive statistics were used to summarize
characteristics of patients. Chi-squared tests were
performed to evaluate associations among groups with a
greater proportion of falls.
Survey-weighted multiple logistic regression was used
to quantify the association between sleep medication
use and falls and fall-related worries in older adults via
odds ratio (OR). Results for both adjusted and unadjusted
relationships were calculated in the regression models.
Results are shown as ORs with 95% confidence limit (CL).
Hypothesis testing was performed using 95% weighted
CLs Taylor Series Linearization with procedures that
incorporate sample design and respondent weighing.33 All
analyses were conducted using STATA 14 (College Station,
TX). Alpha-level of 0.05 was applied to all analyses. This
study (Project ID 160343) was issued exempt status by
the University of California San Diego Institutional Review
Board.

Results
After applying survey weighting to the final sample size (N
= 7,090), the sample represents 33,189,250 communitydwelling older adults in the United States. Population
demographics are summarized in Table 1. In this
population, 10.47% (95% CL 9.77, 11.23%) of older adults
reported a fall in the last month, 29.94% (95% CL 28.74,
31.17%) reported a fall in the last year, and 13.49% (95%
CL 12.78, 14.24%) reported more than one fall. For fallrelated worries, 27.16% (95% CL 25.94, 28.41%) of the
population reported worrying about falls in the last month
and 11.41% (95% CL 10.52, 12.36%) reporting limiting
their daily activities due to fall-related worries. Any sleep
medication use was reported by 30.18% of the participants.
Of those who reported sleep medication use, 41.39%
reported using it every night.
Falls within the last year were more prevalent in certain
groups. Fall prevalence increased with age and decreased
with increasing education level. Falls were more frequent in
women compared to men. Participants that were married
or with a partner were less likely to experience a fall than
those that were not. Falls were also more common in
par ticipants who rated their health as fair or poor
compared to good/very good/excellent. Similar results
were seen in participants with various comorbidities, with
limitations in mobility, with limitations in ADLs, and with
limitations in IADLs (See Table 1).
Table 2 reports unadjusted and adjusted ORs between
sleep medication use, and the five outcomes of interest:
falls in the last month, falls in the last year, multiple falls in
the last year, fall-related worries, and limitations due to fallrelated worries. Compared to those who reported no sleep
medication use, those who reported sleep medication use
had increased odds of fall in the last 12 months, multiple
falls, fall-related worries, and limitations in daily activity in
unadjusted analysis.
In adjusted analyses, no statistically significant association
was seen between sleep medication use and falls in
the last month compared to those who used no sleep
medication in the last month. Statistically significant
increased odds for falls in the last 12 months, multiple falls,
and worry about falls was observed in those who used
sleep medication every night compared to those who did
not use sleep medication.
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Table 1: Population characteristics for the total weighted population (N = 33,189,250) and divided into those who reported a fall in the last
twelve months and those who did not report a fall
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Table 2: Results from unadjusted and adjusted multiple logistic regression for the exposure sleep medication use frequency and the five
falls-related outcomes

Model included adjustment for age, race, gender, education, income, marital status, smoking status, whether the patient lived alone, use
of a walking aid, health status, BMI, a number of health conditions listed in the methods section, impairments in ADL, impairments IADL,
and an index for mobility disability

a

*Indicates confidence limit does not cross 1.0
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Discussion

the severity of insomnia, comorbidities, and the potential
for adverse effects and drug-drug interactions.

In this 2011 nationally representative sample, roughly 30
percent of seniors reported having a fall within the last year,
and among those who fell, over 40 percent experienced
multiple falls. In addition, more than a quarter of older
adults reported worrying about falls. These findings are
similar to published results, which found about one in three
adults fall each year.1

Based on current guidelines, we believe sleep medication
should be initiated only in older adults who failed
behavioral therapy. In addition, sleep medication should
only be used short -term in most patients. Patients who are
taking sleep medication chronically, defined as greater than
five weeks, are at elevated risk of inappropriate therapy
management. Older adults on chronic sleep medication
should reassess frequently with their providers to
determine if they need to continue on sleep medication or if
non-pharmacologic measures can be applied.

Prevalence of FOF has been reported in the literature to
be between 20.8% and 85% in various studies.18 This wide
range reflects the various populations studied and the lack
of a consensus definition for FOF. 22 In this study, worries
about falling was reported in one out of four adults, and
of those, about one in 10 adults reported limiting their
activities due to the worries. This lower prevalence is
likely due to the questions used to inquire about FOF. The
NHATS surveys ask patients regarding fall-related worries
and limitations in daily activities due to the worries in the
last month. By limiting the time frame of the FOF items to
one month, it is possible that some participants who had
fall worry were not captured and those who had limitations
due to these worries were similarly not measured in this
survey. This may be a potential reason why no statistically
significant difference is found between sleep medication
use and the outcome limitations due to fall-related worries.
Future studies examining the relationship between FOF and
sleep medication use are needed to determine if there is a
relationship between the two concepts.
Using a sur vey-weighted, nationally representative
dataset, this study demonstrated increased odds of falls
and odds of fall-related worries in older adults who use
sleep medication every night. No association between
falls risk and sleep medication was seen in those taking
medication less frequently than every night. This may
be attributable to the smaller sample size in these sleep
medication use categories. Given that most participants
that use sleep medication used the medication nightly, the
sample size for rarely (1 per week or less), some nights (2
to 4 nights per week), and most nights (5 to 6 nights per
week) category are relatively small. Further studies need
to be performed to determine if the different levels of sleep
medication use have reduced risks of falls and if reducing
sleep medication use from every night to less frequent use
translates to decreased fall risk in older adults, particularly
in community-dwelling adults. Medication changes have
been shown in prior studies to reduce the risk of falls. For
instance, a recent study in a nursing home showed that
gradual withdrawal of benzodiazepine in older adults led
to decrease numbers of falls from 2.3 ± 0.6 to 0.5 ± 0.2.34
However, there are no studies that look at the levels of
sleep medication use and associated fall risk.
According to the current A ASM and ACP guidelines,
phar macothe rapy, such a s be nzodia zepine, nonbenzodiazepine hypnotics, and antidepressants, may
be considered in patients who fail to be managed on
psychological and behavioral intervention alone or require
an adjuvant therapy.7,8 ACP recommends less than five
weeks of use for these pharmacological therapies.7 The
AASM considers these pharmacologic agents (at lower
doses) to be appropriate in older adults; however, these
hypnotics are recognized to have a high risk for adverse
events in older adults and are recommended by the 2015
Beers list to be avoided in older adults.8,16 Therefore, the
benefits and risks of pharmacologic treatment for insomnia
in older adults need to be individually assessed based on
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In this nationally representative study, almost one-third
of seniors reported using medication to help with sleep,
and almost one in every eight older adults use sleep
medication every night with an increased likelihood of
falling. Pharmacists are uniquely positioned at the time of
dispensing to educate patients on adverse effects of sleep
medications, potential drug-drug interactions, assess if
their medication therapy is appropriate, and to provide
information regarding sleep hygiene to help improve
sleep. Patient education on sleep hygiene and other nonpharmacologic therapy have been shown to reduce sleep
latency, improve sleep efficacy, and reduce frequency
in hypnotic drug use in adults. 35 Pharmacists can also
potentially identify contributing medications, comorbidities,
and behaviors that may be playing a role in the patient’s
sleep disturbance and encourage patients to talk to their
doctor about the potential for deprescribing and tapering
off potentially inappropriate medication use.
While the NH ATS data doe s not provide details
regarding the specific medications to help with sleep,
previous studies shown that both prescription and OTC
sleep medication are commonly used in older adults.5,36
Both prescription and OTC medications used for sleep
are associated with increased risk of adverse events,16
therefore increased efforts to identify inappropriate use
of sleep medication and encouraging reduce use of sleep
medication may improve outcomes.
Since pharmacists are routinely the sole health care
providers who interact with patients regarding OTC
medication use, they are in a critical position to consult
with patients regarding appropriate medication use and to
provide an alternative, non-pharmacologic sleep treatment
options. While some adults may visit a health care provider
regarding their sleep issues, many adults may choose
instead to self-treat. One study found that more than
two million adults over 60 years of age take OTC sleep
medication at least once a month, with one-third using it
more than 20 days in a month.37 Similarly, other studies
found that 7 to 15% of older adults use non-prescribed
sleeping pills.38,39
The Gerontological Society of America (GSA) points
out that pharmacists have an important role in guiding
adults se ek ing sle e p aids. 4 0 Pha r macists should
perform a comprehensive interview in adults seeking
recommendations for sleep aids. The pharmacist should
seek to understand the type, frequency, and severity of
the patient’s sleep issues, identify medical comorbidities
and medications that may be causing or contributing
to the sleep issues. Pharmacists should educate the
patient on sleep hygiene and make suggestions on
nonpharmacological changes the patient can attempt to
improve their sleep challenges. In a previous study, 62%
of older adults who took sleep medications containing
diphenhydramine or doxylamine were unaware of the safety
risks of these medications.41 By educating those who seek
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OTC sleeping aids about possible side effects, pharmacists
can contribute to the reduction in potentially inappropriate
use of OTC sleep medications.
In addition, pharmacist-led medication reviews have the
potential to identify patients with potentially inappropriate
sleep medication use and target them for intervention.
The objectives of medication review are to provide
patient education, improve adherence, ensure all
syndromes receive appropriate therapy, identify duplicate
and potentially inappropriate medication use of both
prescription and OTC medications, and identify adverse
drug reactions.42,43 Medication review can help identify
medication-related issues and develop interventions
to improve patient health. A randomized, controlled,
multicenter trial of 65 care homes (nursing, residential,
and mixed) in the United Kingdom showed pharmacist
clinical review led to more drug changes and a decrease
in falls compared to controls with 0.8 to 1.3 falls per
patient (p<0.01).44 A separate study found that community
pharmacy-based medication review in older adults led to
reduced drug-related problems with a mean reduction of
16.3% compared to patients without medication review.45
These reviews must be comprehensive with a review
of all of the medications, assessment of adherence to
the medications, and screening for potential drug-drug
interactions, duplications in therapy or medications without
an appropriate indication. Systematic pharmacist-led
medication reviews hold promise to identify patients where
a reduction in sleep medication use can be attempted to
reduce drug-related falls in older adults.

Limitations
Due to the cross-sectional design of the study, causality
between medications used for sleep and falls in seniors
cannot be determined. Rather, this study illustrates an
association between ever y night sleep medication
consumption and fall likelihood. Specific information
about the therapeutic category, medication name, dose,
and length of use is not provided in the NHATS. This
database does not provide detail regarding whether the
drug treatment is indicated.
Also, no statistically significant relationship was shown
between sleep medication use and fall risk within one
month or limitations due to fall-related worries in one
month. It is possible that individuals who have fallen within
the past month were actually hospitalized or died and there
may be a potential bias in measuring long-term outcomes
over short-term outcomes in the study.

Conclusion
This study associates the use of medication for sleep with
an increased probability of falls and fall-related worries
in older adults. Pharmacists can play a critical role in
ensuring appropriate sleep medication use and insomnia
management for older adults by providing education
regarding adverse effects and sleep hygiene. Increased
pharmacist involvement with seniors initiating sleep
medication in the community setting has the potential
to reduce medication misuse. In addition, identifying
inappropriate sleep medication use through effective
pharmacist-led medication reviews by pharmacists and
suggesting appropriate interventions to educate and
encourage discontinuation these medications may reduce
drug-induced falls in older adults.
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review

Focus on New Diabetes Treatment Options with
Cardiovascular Benefits
Jeany Kim Jun, PharmD, APh, MPH, BCACP

Abstract
The landscape of diabetes treatment options has
changed due to new diabetes drug approvals, changes
in the Food and Drug Administration indications based
on cardiovascular (CV) outcomes studies, as well as the
approval of follow-on biologic insulins. Two new drugs
were approved for type 2 diabetes mellitus including
ertugliflozin, a sodium-glucose cotransporter 2 (SGLT2)
inhibitor, and semaglutide, a glucagon-like peptide-1
(GLP1) receptor agonist joining a number of other drugs
in these classes. In addition, follow-on biologic insulins,
such as long-acting Basaglar (insulin glargine), and rapidacting insulins Admelog (insulin lispro) and Fiasp (insulin
aspart), were also approved. Furthermore, the CV outcome
trial for dapagliflozin was published in November 2018
showing CV benefits. Finally, the 2018 joint American
Diabetes Association (ADA) and European Association for
the Study of Diabetes statement on the management of
type 2 diabetes and the 2019 ADA Standards of Care for
Diabetes made several recommendations. They encourage
the use of agents with CV benefit in those with established
atherosclerotic cardiovascular disease (ASCVD) or heart
failure and to consider GLP1 receptor agonists as the
first injectable agent, even before basal insulin, in certain
patients. The purpose of this review is to discuss recently
approved agents for type 2 diabetes comparing the
available cardiovascular findings of SGLT2 inhibitors and
GLP1 receptor agonists and outline key take-home points
when recommending additional treatment for patients with
type 2 diabetes after metformin.

statement on the management of type 2 diabetes 3 and
subsequently appeared in the 2019 ADA Standards of
Care.8
The landscape of diabetes treatment options has changed
due to new diabetes drug approvals, changes in FDA
indications based on CV outcome studies, as well as
the approval of generic insulins, or what is known as a
biosimilar but properly called “follow-on biologic” insulins
based on the approval pathway determined by the
FDA.9 Two new drugs were approved for DM2 including
ertugliflozin, a sodium-glucose cotransporter 2 (SGLT2)
inhibitor, and semaglutide, a glucagon-like peptide-1
(GLP1) receptor agonist joining a number of other drugs
in these classes. In addition, follow-on biologic insulins
such as long-acting Basaglar (insulin glargine), and rapidacting insulins Admelog (insulin lispro) and Fiasp (insulin
aspart) were also recently approved. Furthermore, the CV
outcome trial for dapagliflozin was published in November
2018, adding to the evidence of CV benefits in its class.
In addition, the 2018 joint ADA and EASD statement on
therapeutic recommendations for the management of
DM2 and the 2019 ADA Standards of Care for Diabetes
encourage the use of agents with CV benefit in those
with established ASCVD or heart failure. It recommends
considering the use of GLP1 receptor agonist as the first
injectable agent even before basal insulin.3,8 The purpose of
this review is to discuss recently approved agents for type
2 diabetes comparing the available cardiovascular findings
of SGLT2 inhibitors and GLP1 receptor agonists and outline
key take-home points when recommending additional
treatment for patients with type 2 diabetes after metformin.

Keywords

SGLT2 Inhibitors

diabetes; SGLT2 inhibitors; GLP1 receptor agonists; CV
outcomes trials

The newest SGLT2 inhibitor, ertugliflozin, was approved by
the FDA in December 2017. It joins three other medications
in this class: canagliflozin, dapagliflozin, and empagliflozin.
All four are available in combination with metformin,
and three are available in combination with a dipeptidyl
peptidase-4 (DPP4) inhibitor. SGLT2 inhibitors reduce
fasting and postprandial glucose levels by operating in the
kidneys to decrease renal glucose reabsorption, which in
turn increases urinary glucose excretion.10 The excretion
of urinary glucose causes calories to be lost in the urine,
thereby causing weight loss.11 All four agents have shown
to decrease glycated hemoglobin A1c (A1C) levels by 0.7%
to 1%12-15 and on average reduces weight by approximately
2 kilograms14(16) (See Table 1). Additional benefits include
minimal risk of hypoglycemia due to its mechanism of
action being independent of the actions of insulin10 and
concurrently decreases blood pressure without stimulating
sympathetic activity.17 By reducing glucose toxicity, these
agents may indirectly improve both ß-cell function in the
pancreas and insulin sensitivity.11

Introduction
There are approximately 30.3 million people who have
diabetes mellitus in the United States (US)1 and that
number increases to 422 million worldwide. 2 Type 2
diabetes mellitus (DM2) is a progressive disease due to
the steady decline in insulin production by the ß-cells
of the pancreas.3 In addition, patients with DM2 have a
2- to 4-fold increased risk of cardiovascular (CV) disease
compared to those without,4 and CV disease is the leading
cause of morbidity and mortality in patients with DM2. 5
Since 2008, the US Food and Drug Administration (FDA)
mandated that all new drugs for diabetes must have longterm cardiovascular outcome trials to prove their safety.6 In
addition, for the first time, in 2018 the American Diabetes
Association (ADA) Standards of Care in Diabetes included
specific recommendations for patients with atherosclerotic
cardiovascular disease (ASCVD) to use agents with
evidence of CV risk reduction as a second-line agent,
after metformin.7 This recommendation was expanded in
October 2018 with the publication of the joint ADA and the
European Association for the Study of Diabetes (EASD)
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Despite these advantages, SGLT2 inhibitors must still be
used with caution within specific patient groups. First,
SGLT2 inhibitors should not be initiated on patients with
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renal dysfunction with an estimated glomerular filtration
rate (eGFR) <45 ml/min/1.73m2. However, empagliflozin
and canagliflozin can be used in lower dosages if the
eGFR is between 45-60 ml/min/1.73m 2. Second, due to
its mechanism of action, SGLT2 inhibitors increase the
risk of adverse events such as genital mycotic infections.
These infections occurred 4 to 6 times more frequently with
SGLT2 inhibitors than with placebo or other antidiabetic
agents and occurred more frequently in women than in
men.17 Third, urinary tract infections can occur but are rare
and not significantly increased.17 Fourth, dehydration is
more frequent with SGLT2 inhibitors (mostly hypotension)
than with other glucose-lowering agents but are somewhat
rare and not severe in published randomized control trials
(RCT).17 Finally, diabetic ketoacidosis (DKA) has been
reported in patients treated with SGLT2 inhibitors, and
there are FDA warnings on all four SGLT2 inhibitors.12-15
Reduction in insulin dose, stimulation of the release of
glucagon, and enhanced ketone reabsorption in the renal
tubuli could contribute to the increase in the concentration
of ketone bodies, while enhanced glucosuria limits the
amount of hyperglycemia.18 In a meta-analysis of RCT of
SGLT2 inhibitors on DKA, however, no signal of increased
risk for ketoacidosis was observed for SGLT2 inhibitors as
a class or individual agents, with the authors concluding
that when the drug is prescribed properly, the risk of DKA
is negligible.19 Unfortunately, the risk may be higher in reallife conditions with less well-selected patients who are not
under strict supervision.20,21
With some individual differences and class actions of
SGLT2 inhibitors, the cardiovascular outcome trials
are of most interest in the prevention of macrovascular
complications. Three of the four SGLT2 inhibitors have
CV outcomes that have been published to date. The
first published was EMPA-REG OUTCOME (Empagliflozin,
Cardiovascular Outcomes, and Mor tality in Type 2
Diabetes) where empagliflozin use for 3.1 years in 7,020
patients with DM2 and 99% with established CV disease
(secondary prevention) was associated with a moderate but
significant reduction in the primary CV composite outcome
of CV death, myocardial infarction (MI), or ischemic
stroke.22 It demonstrated an absolute risk reduction (ARR)
of 1.6% (Hazard Ratio (HR), 0.86; 95% CI, 0.74-0.99;
P=0.04). 22 The primary CV composite outcome is also
referred to as major adverse cardiovascular events (MACE)
or “triple MACE.”17 However, empagliflozin was not shown
to reduce individual rates of MI or stroke.22 Most significant
reductions were seen in CV death with an ARR of 2.2%
(HR, 0.62; 95% CI, 0.49-0.77; P=<0.001; number needed
to treat (NNT)=45) and ARR of 2.6% for death from any
cause (HR, 0.68; 95% CI, 0.57-0.82; P<0.001; NNT=39).3,17,23
Furthermore, empagliflozin use was associated with a lower
risk of hospitalization for heart failure compared to placebo
(-35%, P=0.002, NNT=71).22-24 Since chronic kidney disease
(CKD) is an independent risk factor for CV disease, the
positive effects of empagliflozin on renal outcomes should
be noted.17 Significant reductions were found in incident
or worsening nephropathy (HR, 0.61; 95% CI, 0.53-0.70),
progression to macroalbuminuria (HR, 0.62; 95% CI, 0.540.72), doubling of serum creatinine accompanied by eGFR
≤45 ml/min/1.73m 2 (HR, 0.56; 95% CI, 0.39-0.59) and
initiation of renal replacement (HR, 0.45; 95% CI, 0.210.97). 22 Hence, in December 2016, empagliflozin received
a new FDA indication to reduce the risk of cardiovascular
death in adult patients with type 2 diabetes mellitus and
established cardiovascular disease.14
Canagliflozin was studied in CANVAS (CANagliflozin
cardioVascular Assessment Study) and CANVAS-R

(CANagliflozin cardioVascular Assessment StudyRenal), which enrolled 10,142 participants with DM2 for
3.5 years with 65.6% having atherosclerotic CV disease
(secondary prevention) and 34.4% with only CV risk factors
(primary prevention). 25 The rate of primary CV composite
outcome was significantly lower with canagliflozin than
with placebo (26.9 vs 31.5 participants per patient-year
with placebo; HR, 0.86; 95% CI, 0.75-0.97; P=0.02;
NNT=333)17,23,25 signifying that treatment with canagliflozin
reduced the combined risk of MI, stroke, and CV death
by 14%. However, the individual endpoints of MI, stroke,
or CV death were not statistically significantly reduced.
Because heart failure (HF) was not well characterized at
baseline, additional studies will be needed to conclusively
address the issue.17 Superiority was not shown for the first
secondary outcome in the testing sequence (death from
any cause: P=0.24), thus, subsequent differences between
canagliflozin and placebo in death from CV causes and
hospitalization for heart failure were not considered to
be significant.17 The main adverse ef fect that was
statistically significant from this study was an increased
rate of amputations in those taking canagliflozin (6.3 vs
3.4 participants per 1000 patient-years; HR 1.97; 95% CI,
1.41-2.75; number needed to harm (NNH) ~77). 23,25 This
was a new finding that was not found in the EMPA-REG
OUTCOME trial.
The positive renal outcomes reported in EMPA-REG
OUTCOME were confirmed in the CANVAS study,
although on the basis of the pre-specified hypothesis
testing sequence, the renal outcomes were not viewed
as statistically significant.17 Nevertheless, results showed
a possible benefit of canagliflozin with respect to the
progression of albuminuria (HR, 0.73; 95% CI, 0.67-0.79)
and the composite outcome of a sustained 40% reduction
in the eGFR, the need for renal-replacement therapy, or
death from renal causes (HR, 0.60; 95% CI, 0.47-0.77).25
Canagliflozin received new FDA indication to reduce the
risk of major adverse cardiovascular events in adults with
DM2 and established CV disease in October 2018.12
The CV outcome trial for dapagliflozin, DECLARE-TIMI
58, was published in November 2018 and compared
dapagliflozin 10 mg once daily with placebo for 4.2 years.26
This trial enrolled the highest number of patients and
recruited a large proportion of DM2 patients (~60%) in
primary CV prevention (10,228 out of 17,276 participants)
as well as secondary prevention (~40%) in those with
pre-existing CV disease. 26 The results indicated a
nonsignificant trend toward a reduced rate of MACE in
secondary prevention patients (8.8% vs. 9.4%; HR, 0.93;
95% CI, 0.84-1.03; P=0.17) with no effect in the primary
prevention group. 26 However, it significantly reduced CV
death or hospitalization due to heart failure (4.9% vs.
5.8%; HR, 0.83; 95% CI, 0.73 – 0.95; P=0.005; NNT=111)
in both subgroups, which primarily reflected a lower rate
of hospitalization for heart failure (HR, 0.73; 95% CI, 0.670.87).26 In addition, dapagliflozin had a lower rate of renal
composite outcomes (4.3% vs. 5.6%; HR, 0.76; 95% CI,
0.67-0.87) defined as sustained decrease of 40% or more
in eGFR to less than 60 ml/min/1.73m 2, new end-stage
renal disease (ESRD) or death from renal or CV causes.26
There were no increased rates of stroke, amputation, or
fracture with dapagliflozin, as with EMPA-REG OUTCOME
or CANVAS studies.22,25,26
Since ertugliflozin is the newest drug on the market, the
CV trial is still ongoing in the eValuation of ERTugliflozin
ef ficacy and Safety CardioVascular outcomes trial
( VERTIS- CV ) (NCT01653550) and is not expected
to be completed for a few more years. 27 VERTIS-CV is
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a placebo-controlled RCT with 8,238 patients that will
assess CV outcomes following treatment with ertugliflozin
5 or 15 mg once daily in patients with DM2 and established
vascular disease, or secondary prevention, a population
very similar to those in the empagliflozin CV trial.27

GLP1 Receptor Agonists
The newest GLP1 receptor agonist, semaglutide once
weekly injection, was approved by the FDA in December
2017.28 It joins five other injectable medications in this class:
exenatide twice daily, liraglutide once daily, lixisenatide
once daily, exenatide extended release once weekly, and
dulaglutide once weekly. GLP1 agonists reduce glucose
levels by stimulating insulin from the ß-cells of the pancreas
in a glucose-dependent manner, decreases glucagon
secretion from the ß-cells of the pancreas thereby
decreasing hepatic glucose output, slows down gastric
emptying, and increases satiety in the brain. 29 All five
agents lower A1C levels by approximately 1% to 1.5%30,31
and reduce weight on average by 1.5 kg to 6.0 kg3 (See
Table 2). Additional benefits include a reduced risk of
hypoglycemia. The main disadvantages of this class are
that it is an injectable medication with high rates of nausea
ranging from 8.2% to 44%, is expensive, has a risk of acute
pancreatitis, and is contraindicated in patients with thyroid
C-cell cancer.3,31
Semaglutide once weekly has 94% homology to human
GLP1 and is structurally similar to liraglutide once daily. 29
However, the GLP1 component of semaglutide is modified
by the addition of a fatty diacid chain and two amino acid
substitutions at positions 8 and 34, and these modifications
prolong its half-life through enhanced binding to albumin
and inhibition of degradation by DPP4, facilitating dosing to
once a week.32 The CV safety of semaglutide was studied
in SUSTAIN 6 where it enrolled 3,297 participants over 2.1
years with 83% having established CV disease at baseline
and 17% of patients only having CV risk factors. 33 The
composite primary outcome of CV death, nonfatal MI,
or nonfatal stroke (triple MACE)17 occurred in 6.6% of
patients in the semaglutide group compared with 8.9% of
patients in the placebo group (HR, 0.74; 95% CI, 0.58 to
0.95; P < 0.001 noninferiority, P = 0.02 superiority).33 This
implied that semaglutide significantly reduced the rate of
major adverse cardiovascular events by 26% compared
with placebo, but the reduction in events appeared to
be driven by the rate of stroke rather than CV death. 3
Furthermore, the ARR of 2.3% indicated that 44 people
would need to be treated with semaglutide to prevent one
event (nonfatal MI, nonfatal stroke, or death). 29 In terms
of adverse effects, SUSTAIN 6 showed an increase in
diabetic retinopathy complications in patients at high risk
of CV events who were treated with semaglutide versus
placebo.34 This finding was considered to be consistent
with early worsening of pre-existing diabetic retinopathy
associated with rapid improvements in glycemic control.34
Although the FDA has not added a new indication for
semaglutide at the time of this writing for reducing MACE,
the 2019 ADA Standards listed semaglutide as having the
next strongest evidence of CV benefit after liraglutide.8
Liraglutide once daily, on the other hand, was given a
MACE indication by the FDA in August 2017 to reduce
the risk of MACE in adults with DM2 and established CV
disease35 from the publication of the LEADER (Liraglutide
Effect and Action in Diabetes: Evaluation of Cardiovascular
Outcome Results) trial.36 The study included 9,340 patients
with DM2 and ASCVD (secondary prevention) and was
followed for 3.8 years. Liraglutide demonstrated an ARR of
1.9% compared to placebo (HR, 0.87; 95% CI, 0.78 to 0.97;

36

P=0.01 for superiority) for the primary composite outcome
of triple MACE and each component of the composite
contributed to the benefit. 36 Furthermore, liraglutide
significantly reduced the risk of nephropathy (HR, 0.78;
95% CI, 0.67-0.92; P=0.003), death from CV causes (HR,
0.78; 95% CI, 0.66 to 0.93; P = 0.007; ARR 1.7%), and death
from any cause (HR, 0.85; 95% CI, 0.74 to 0.97; P = 0.02;
ARR 1.4%).36
Generally, it appears that among patients with established
CV disease, some GLP1 receptor agonists may provide
cardiovascular benefit, with the evidence of benefit
strongest for liraglutide, favorable for semaglutide, and
less certain for exenatide extended release (See Table
2).8 Lixisenatide was found to be neutral in CV outcomes8
and the CV trial for dulaglutide is ongoing in the REWIND
trial (The Effect of Dulaglutide on Major Cardiovascular
Events in Patients With Type 2 Diabetes: Researching
Cardiovascular Events With a Weekly Incretin in Diabetes
(URL: http://www.clinicaltrials.gov. Unique identifier:
NCT01394952).37

Insulins
There are many different kinds of insulins available on
the market, including long-acting basal insulins and rapid
or short-acting meal-time insulins. The main advantage
of insulin is that it lowers glucose in a dose-dependent
manner over a wide range and can be used to target
almost any A1C. It is especially preferred in patients with
very elevated A1Cs as in patients with A1C >11%.3,8 The
use of insulin is limited by the high risk of hypoglycemia
and weight gain, the need for self-monitoring of glucose at
home, and cost for the genetically modified insulins. There
are three “follow-on” biologic insulins that are currently
approved by the FDA. The first is Basaglar (insulin glargine
– vial and KwikPen) made by Eli Lilly and Company, which
was approved by the FDA in December 2016. Basaglar
is the first “follow-on” insulin to Lantus (insulin glargine),
a long-acting insulin made by Sanofi. This was the first
insulin to be approved following the FDA’s abbreviated
505(b)(2) pathway, which allows sponsors to cite findings
that previously approved drugs are safe or effective to
support the product’s safety or effectiveness.38 Basaglar
has the exact same amino acid sequence to Lantus.
Admelog (insulin lispro – vial and SoloStar pen) is made by
Sanofi and was approved by the FDA in December 2017.39
It is the first “follow-on” fast-acting insulin to Humalog
(insulin lispro) made by Eli Lilly and Company.40 It has the
same amino acid sequence as Humalog. Hence, there are
now more options when selecting a prandial insulin.
Fiasp (insulin aspart – vial and FlexTouch pen) is made
by Novo Nordisk and was FDA approved by the FDA in
September 2017. 41 It is a new formulation of NovoLog
(insulin aspart), which is also made by Novo Nordisk.
The new formulation added vitamin B3 (niacinamide) to
help increase the speed of absorption along with amino
acid (L-Arginine) to stabilize the formulation.41 Fiasp can
therefore be injected up to 20 minutes after the start of
a meal, resulting in a faster onset of appearance in the
blood in approximately 2.5 minutes versus 5.2 minutes for
NovoLog.41
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Table 1. Comparison of SGLT2 Inhibitors

Abbreviations: A1C=glycated hemoglobin; Avg=average; eGFR=estimated glomerular filtration rate; FDA=Food and Drug Administration;
MACE=major adverse cardiovascular event
a

Invokana (canagliflozin) [package insert]. Titusville, NJ: Janssen Pharmaceuticals, Inc; 2013, Revised 10/2018.

b

Jardiance (empagliflozin) [package insert]. Ridgefield, CT: Boehringer Ingelheim Pharmaceuticals, Inc; 2014, Revised 10/2018.

c

Farxiga (dapagliflozin) [package insert]. Princeton, NJ: Bristol-Myers Squibb Company; 2014, Revised 10/2018.

d

Steglatro (ertugliflozin) [package insert]. Whitehouse Station, NJ: Merck & Co., Inc.; 2017, Revised 10/2018.
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Table 2. Comparison of GLP1 Receptor Agonists

Abbreviations: SC=subcutaneously; GLP-1=glucagon-like peptide 1
a

Byetta (exenatide) [package insert]. San Diego, CA: Amylin Pharmaceutical, Inc.; 2005, Revised 10/2009.

b

Victoza (liraglutide) [package insert]. Bagsvaerd, Denmark: Novo Nordisk A/S; 2010, Revised 08/2017.

c

Adlyxin (lixisenatide) [package insert]. Bridgewater, NJ: Sanofi-Aventis; 2016.

d

Bydureon (exenatide extended-release) [package insert]. Wilmington, DE: AstraZeneca; 2005, Revised 04/2018.

e

Trulicity (dulaglutide) [package insert]. Indianapolis, IN: Eli Lilly and Company; 2014, Revised 01/2017.

f

Ozemic (semaglutide) [package insert]. Bagsvaerd, Denmark: Novo Nordisk A/S; 2017.

g

Clinical Resource, Comparison of GLP-1 Agonists. Pharmacist’s Letter/Prescriber’s Letter. January 2017.

38

www.jcphp.com | vol. 67, no. 3 | Journal of Contemporary Pharmacy Practice

New Treatment Recommendations
Overall, in patients with DM2 and established ASCVD,
a SGLT2 inhibitor or GLP1 receptor agonist with proven
CV benefit is recommended after metformin as part of
the glycemic management algorithm. This is supported
by the 2018 joint ADA/EASD statement, 3 the 2019 ADA
Standards of Care, 8 and is reinforced by the American
College of Clinical Endocrinologists and American College
of Endocrinology consensus statement. 42 For patients
with CKD or clinical heart failure (HF) and ASCVD, a
SGLT2 inhibitor with proven benefit, is recommended. 3,8
In addition, patients who are uncontrolled on dual or triple
oral therapy of metformin plus other antidiabetic agents,
a GLP1 receptor agonist is recommended as the first
injectable agent, even prior to basal insulin.3,8 The reason
for this is that no insulin has been shown to reduce the
risk of CV disease and may in fact increase the risk of
cardiovascular death.3,43,44
SGLT2 inhibitors and GLP1 receptor agonists improve CV
outcomes as well as secondary outcomes such as heart
failure and progression of renal disease in patients with
established CV disease or CKD. Thus, it is important to
consider the presence or absence of ASCVD, HF, and CKD
in patients, which can affect 15-25% of the population
with DM2. 3,8 A reduction in hospitalization for HF was
demonstrated in all three studies for SGLT2 inhibitors22,25,26
and suggest that treatment with SGLT2 inhibitors in the
setting of clinical HF may provide substantial benefit and
should be specifically considered in people with DM2,
ASCVD, and HF.3,8
ADA /E ASD and the 2019 ADA Standards of Care
re commend the early use of bas al insulin when
patients have high A1C levels >11% with symptoms of
hyperglycemia and evidence of catabolism such as
weight loss. 3,8 However, when A1C levels are >9%, the
use of SGLT2 inhibitors and GLP1 receptor agonists
have demonstrate d ef ficacy in patients with the
additional benefit of weight loss and reduced risk of
hypoglycemia.45,46 Furthermore, CV outcome trials support
the use of SGLT2 inhibitors and GLP1 receptor agonists
as add-on therapy for DM2 patients with A1C > 7% and
established CV disease.22,25,26,34,37
The ADA/EASD recommendations were based on metaanalysis looking at GLP1 receptor agonists versus basal,
pre-mixed, or basal-bolus insulin. GLP1 receptor agonists
displayed similar or better efficacy in A1C reduction
(average additional A1C lowering of -0.35% compared to
basal insulin) and substantial weight loss compared to
basal insulin (by an average of -3.45 kg) with a lower risk
of hypoglycemia.47,48 Furthermore, the flexibility of injecting
a GLP1 receptor agonist once weekly compared to once
daily or more frequent injections for insulin is what made
GLP1 receptor agonists a preferred option for DM2 patients
who need to start an injectable agent.3,8 On the flip side,
the high cost, tolerability of the side effect of nausea, and
insurance formulary limitations may restrict its use.
If a GLP1 receptor agonist along with other oral agents are
not enough, basal insulin can be added. GLP1 receptor
agonists target both fasting plasma glucose (FPG) and
postprandial glucose (PPG) levels, hence added to basal
insulin, which targets FPG, can complement each other.49
Additionally, where insulin causes weight gain, GLP1
causes weight loss with a lower risk of hypoglycemia.
When used together, it can minimize the risk of weight
gain and hypoglycemia. This combination is at least as
effective in improving glycemic control as adding rapid-

acting insulin but is also associated with weight loss and
less hypoglycemia.3,8

Conclusion
Treatment of type 2 diabetes mellitus can be complicated
due to the progressive nature of the disease as well as
the vast treatment options that are available. Newly
approved drugs for type 2 diabetes and recently published
cardiovascular studies add to the armamentarium of data
and information. Therefore, treatment recommendations
from major organizations are changing to help the clinician
make well-informed and evidence-based choices for the
best treatment of patients with type 2 diabetes.
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Abstract
Purpose
To describe current and emerging roles of technicians,
including advanced roles that might help free up
pharmacists’ time to participate in direct patient care;
discuss the supervision of technicians as knowledge
workers who recognize their own aspirations for selfdevelopment; and discuss maximizing the effectiveness of
the pharmacy workforce support team to advance care for
patients and help ensure longevity of this workforce for the
organization and for the profession.

Conclusion
Technicians are a key part of the pharmacy team. Their
education and training has lacked standardization;
however, this is beginning to change as the result of
stricter state licensing requirements and newer laws that
better define and expand the technician’s responsibilities.
These newer and expanded technician responsibilities
and the education required will only further enhance their
value to the pharmacy organization. These newer roles
and responsibilities should endeavor a win-win-win for
pharmacists, technicians [and other support staff], and
patients.

Introduction
Technicians Can Help the Organization Meet Its
Goals
A value provided by pharmacists is inherent to their
accessibility to the public and their ability to provide
patients with their expertise in medication management
and information. The pharmacist’s ability within the
community to promote safe drug use via counseling
and medication therapy management (MTM) services
is evidence that demonstrates their value to society.
Unfor tunately, many pharmacists are burdened by
administrative, clerical, and dispensing tasks not requiring
their clinical judgment. Even with advancements in
pharmacy, such as automatic filling/dispensing systems,
pharmacists are needed to complete final product
verification. Pharmacy technicians can assist greatly in
mitigating the pharmacists’ need to per form filing/
dispensing tasks if workflow is redesigned to do so and if
pharmacists are willing and able to delegate some of these
responsibilities to others.
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There are many recent examples in the literature, including
studies employing experimental designs in large health
systems. At a central outpatient pharmacy for the
University of North Carolina Hospitals and Clinics (UNCH),
pharmacy technicians were accorded expansion of their
standard duties by adherence to a re-engineered workflow
model.1 Two models were proposed: Model A, used by the
UNCH, involved expanding the technician’s responsibilities
to include prescription preparation, stock-bottle retrieval,
and prescription processing (i.e., computer entry, fill,
packaging, labeling), while Model B added performanceat-checkout procedures, in addition to the responsibilities
in Model A. Time spent by pharmacists on each dispensed
prescription was reduced by 24% and 32% in Models
and A and B, respectively.1 The findings of this study
suggested that effective delegation and workflow redesign
can improve efficiency and perhaps open the door to
providing more clinical services.1
A recent systematic review of 44 published articles
evaluated pharmacy technician involvement within various
components of the MTM process. 2 This study found the
greatest prevalence of technician services were utilized in
medication reconciliation (70%), documentation (41%), and
medication therapy review (30%). Additionally, this study
determined that when technicians are involved in these
areas, the pharmacist’s time is freed up to engage in tasks
that often require more time involving clinical judgments.2
Another recent study found that when technicians assume
more responsibility for dispensing tasks, the accuracy of
dispensing processes is not compromised.3 In fact, the rate
of dispensing errors actually was shown to decrease.3

Present Pharmacy Technician Roles, Education,
and Training, to Date
It is generally understood by the reader what the
common tasks are for a pharmacy technician. The tasks
undertaken by the technician are primarily described
as “nondiscriminatory” (or those requiring no clinical
judgement), such as pulling prescription containers from
the shelf; and counting, pouring, and labeling medications
placed in a prescription container to be checked by the
pharmacist before dispensing to the patient. There are,
however, emerging duties being assumed by technicians
and which are supported by a state’s laws. This expansion
of the role of the pharmacy technician parallels other
healthcare disciplines, such as what has occurred with
other professionals. As physician roles both expanded
and became more demanding, in order to service patients
better, the physician needed assistance, sometimes noted

www.jcphp.com | vol. 67, no. 3 | Journal of Contemporary Pharmacy Practice

as a “physician extender.” As a result, physician assistants
(PA) and nurse practitioners (NP) came into existence.
The addition of these specialty personnel has allowed
physicians the opportunity to spend more time with
patients, enhancing patient care outcomes.
The pharmacist is responsible for supervising the actions
of technicians and the overall care being rendered in
the pharmacy.4 The ratio of the supervising pharmacist
to working technicians varies by state. For example, in
California, the first pharmacist can have one technician
in the community pharmacy practice setting; however,
additional pharmacists may super vise up to t wo
technicians. Much of the pharmacy technician’s time is
dedicated to maintaining inventory, third-party billing,
customer service, and a variety of housekeeping tasks
(e.g., checking expiration dates) too numerous to mention.
Technicians are increasingly involved in administrative
tasks such as collecting productivit y information,
assistance with accounting functions, performing peer
evaluations, quality assurance activities, and verifying the
work of other technicians.6,7
Sufficient training is important not only for technicians but
also for the pharmacists who supervise them. At this time,
there are no national standards for technician training and
education; furthermore, educational requirements vary
between states. For example, in California, requirements
to become a pharmacy technician include: 1) a high school
diploma (or equivalent), and 2) an associate degree in
pharmacy technology (approved by the California State
Board of pharmacy). Alternatively, a technician can be
certified by the Pharmacy Technician Certification Board
(PTCB) or National Health career Association (NHA, the
ExCPT examination) by taking an examination.4-8
There is a movement to standardize pharmacy technician
training and to make the educational requirements
comparable to those of other allied health professions.9
Standardized education/training of technicians may
improve expectations by pharmacists and the workflow
of the pharmacy. This can allow pharmacists to engage
in more direct patient interaction, provide more clinical
services, and potentially improve patient outcomes.
Pharmacists can take part in advocating for improved
technician education and training standards, such
as greater competency in patient communication and
ethics (e.g., drug diversion and promote professionalism
development. With respectful and improved technician
standards, pharmacy technicians potentially can take on
more pharmacy workflow roles through effective task
delegation.10

Emerging Roles for Pharmacy Technician and
Future Education/Training Needs
Technician roles are currently in an evolutionary process.
For example, tech-check-tech, medication reconciliation,
and immunization administration are quickly gaining
traction. Technicians can add more value by assisting
in tasks pursuant to pharmacists’ provision of MTM,
ac c e pting p hone c a lls for ve r ba l non - c ontrolle d
prescriptions, and coordinating sales of point-of-care
testing devices.11
However, expansion of pharmacy technician roles has been
met with some co ncern by pharmacists. Pharmacists
can be apprehensive about new trends/technologies, such
as automated dispensing and computerized physician
order entry. The growing number of new pharmacy schools
producing more pharmacists than are jobs available, and
the expansion of technician roles may appear threatening

to a more established pharmacist who is concerned
about the potential for job loss. On the other hand, the
literature supportive of expansion of pharmacy technician
roles demonstrated that what has actually happened is
pharmacist job enhancements and perhaps even additional
responsibilities and potential increased job opportunities
for them, rather than job loss.12 Furthermore, some
pharmacists worry about drug diversion when a pharmacy
technician is involved with inventory management. These
concerns are exacerbated in light of the current opioid
crisis; and indeed, there is evidence to suggest that
pharmacy technicians have been more frequently involved
in diversion.13 This might be related to technicians having
much less to lose than do pharmacists with drug diversion
penalties. Because of the lower criminal risks for pharmacy
technicians, it is imperative to increase technician training
requirements in values, morals, and ethical decisionmaking. Moreover, this type of training is advisable for
technicians to be more actively involved supervising one
another and in tech-check-tech responsibilities (TCT, also
known as technician product verification, or TPV), where an
advanced practice technician can perform final verification
on medications in the institutional or community setting.

Tech-Check-Tech
TCT models are well established in institutional settings
where there are existing clinical programs. At least
12 states (as of the year 2019) allow TCT programs in
hospitals, including California, with four other states having
emerging programs.14 Most institutions dispense drugs in
unit dose packaging, use bar code scanning and electronic
medical records, potentially leading to a reduced chance of
medication administration errors. Furthermore, technicians
utilized within an institution may perform final verifications
on drugs that have been reordered only after a drug
utilization review (DUR) was completed by the pharmacist.
A review of TCT in inpatient setting by Adams et al. found
an overall dispensing accuracy of 99.6% for technicians,
compared to 99.3% by pharmacists.15 Additionally, the
literature has suggested that TCT implementation resulted
in increased time for pharmacist involvement in clinical and
patient-centered activities.3,16
In the community setting, medications must first have
already been approved as appropriate by pharmacists
through DUR or under the control of an automated
dispensing system. In a study by Andreski et al.,
pharmacists double-checked 5,565 final verifications.16 The
researchers found that technicians performed as well as
pharmacists in dispensing accuracy (99.45% vs 99.73%).16
In addition, the study demonstrated increased prevalence
in pharmacist-patient consultations by over 19%.16 For
a successful TCT program, one study suggests that
participating technicians receive a combination of didactic
and on-the-job (practical) experience, and/or required
national certification, and completion of a validation period
in addition to retesting or revalidation.17

Medication Reconciliation
Medication reconciliation is a critical function upon patient
entry into a hospital and upon discharge. Transitions
of care are now widely recognized as one area where
interprofessional teamwork is critical to reducing
fragmentation and costly hospital readmission.18
In the past, medication reconciliation was performed
predominantly by nurses. Current trends suggest that more
hospitals are employing pharmacists and technicians,
highlighting the pharmacists’ knowledge of drug therapy
and technicians as the pharmacist’s practice extenders.
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A prospective cohort study on medication reconciliation
performed by technicians by Chan et al. determined that
trained pharmacy technicians in a hospital can perform
medication reconciliation with similar accuracy to nurses
and pharmacists.19 There was no significant difference in
other outcome measures, such as accuracy of collected
medication histories, discrepancy in medication histories,
discrepancy at admission, or discrepancy at transfer
interface.18 Furthermore, when pharmacists spend less time
in the mechanics of the medication reconciliation process,
they are able to analyze patients’ charts and profiles for
medication interactions and adverse effects.

Immunization Administration
Vaccinations for influenza and other communicable
diseases are widely regarded as a vital component to
public health, However pharmacists often cite the difficulty
of administering immunizations due to dispensing
demands. To that end, the Idaho state board of pharmacy
re-examined its regulations and approved a pilot study
for technicians to immunize in that state, under the
supervision of an “immunizing pharmacist” who would have
received immunization training by any of several approved
methods. 20 The pilot included 25 technicians who were
trained to give vaccinations over a 5 ½-month period. The
technicians administered 953 immunizations with 0 adverse
events reported.20

Assistance with MTM Activities
Medication therapy medication interventions in outpatient
settings may reduce medication-related problems and
improve customer loyalty and relationships, resulting in
potentially lower healthcare costs. A survey by Adeoye
et al. found that pharmacy technicians can actually help
pharmacists identify new MTM opportunities.21 Technicians
could be afforded the scope to handle administrative
documentation processes for MTM in order to facilitate
claims. For example, a technician can contact insurers
to arrange for MTM services. In preparation, technicians
would need additional training in communication, thirdparty billing, time management, customer service, and
problem-solving to be qualified to assist with MTM.

Accepting Verbal Transfer Orders
Phone calls for verbal prescription orders and requests for
transfers are routine time-consuming and tedious tasks
for a pharmacist. This responsibility could potentially be
delegated to technicians. Frost et al. discussed accepting
verbal prescriptions as a potential expanded role for
technicians. 22 As of 2017, 17 states allow technicians to
accept verbal orders, transfer prescriptions, or both. 22
States that allow this practice generally require certification
or have the ability to hold technicians accountable for
mistakes. The actual need to receive verbal orders is
declining with the use of electronic systems, and
technicians may be positioned best to complete this
task while technology remains in transition. To decrease
pharmacists’ anxiety in delegating the receiving of verbal
orders to technicians, it would be helpful to have further
studies reviewing the necessary training and systems/
workflow redesign.22

Remote Data Entry
In Idaho (a state that has been very progressive with
technician role expansion), a technician may perform data
entry from a remote site. Several states currently allow
remote data entry by technicians, and interest in this area

will grow, as the concept was supported by the NABP in
2016.23

Point of Care Testing
An emerging service in community pharmacies is oversight
and counseling associated with point-of-care testing
(POCT). POCT allows pharmacists to obtain laboratory
results within the normal time of a patient’s visit to a
pharmacy. A review by Keller et al. discusses possible
roles for technicians in assisting a pharmacist performing
POCT and analyzing the results. 24 Pharmacy technicians
can complete the necessary paperwork to submit a Clinical
Laboratory Improvement Amendments (CLIA) waiver,
which enables the performance of those tests. It should be
noted that technicians may need additional Occupational
Safety and Health Administration (OSHA) training due to
the increased risk of exposure to bodily fluids. Technicians
already have a role in inventory management, so assisting
in POCT could simply expand this function into ordering
testing supplies such as test strips, lancets, or reagents.
Detailed records of POCT performed, patients seen,
and any quality control measures can be collected and
completed by technicians. Furthermore, technicians can
schedule POCT, complete appointment reminder calls
to patients, and assist with documentation. Essentially,
pharmacy technicians are in a position to ensure that POCT
can be performed in the community setting in an efficient
manner.24

Technicians Supervising other Technicians
With more responsibilities delegated to technicians to
free up pharmacists’ time, it would appear only natural
that some of them be placed in a position to rolemodel, develop, and oversee other technicians. There
is considerable literature on leadership and supervision
as it related to pharmacists, and much of the same can
be applied to technicians. There are several key factors
to create an environment facilitating self-motivation
and development by technicians to work to their full
potential. Additional technician education and training can
incorporate leadership, management, delegation, decisionmaking, and even a bit of business and financial planning.
While national standards for incorporating this type of
material into education and training might be slow to
develop, pharmacist managers can promote development
of technicians and other staff by sponsorship of continuing
education, special courses, and other training in these
areas. This would make for more professional employees
as well as provide incentives for self-development and
provide rewards to top-performing personnel without
having to provide them with permanent salary raises or
other costly development vehicles for which the pharmacist
manager might have little or no control.

Managing for Optimum Pharmacy Personnel
Effectiveness
Technicians want to be compensated fairly for their time
and skill, but they also want to be seen as people with
goals and careers. After all, technicians are people, too!
The potential for career advancement, job responsibilities,
quality of work life, and equitable partnership are also
important to technicians. There must be a formal or
informal mechanism for technician advancement so that
technicians believe that their contributions are of value.
Previous research has shown that technicians feel valued
by the pharmacist but less so by their employers. These
feelings of disappointment are exacerbated when the
processes and does not communicate with them their

roles in future practice models. This creates feelings of
uncertainty, which have been studied and shown to be very
problematic for turnover.25
In today’s pharmacy the responsibilities of a supervisor are
shared amongst the pharmacist in charge (PIC), the district
manager, and staff pharmacists. These responsibilities
can include but are not limited to decision-making,
delegation, hiring, training, addressing performance,
ensuring conformance to personnel policies and internal
regulations, progressive discipline, and termination. When
PICs are not available, the role of the supervisor goes to
staff pharmacists who must ensure that daily tasks are held
to certain standards and address any issue that comes
up in the pharmacy. There is a positive effect on patient
outcomes with good supervision, as poor supervision can
result in serious mistakes. There have been cases where
inferior oversight and supervision in various areas of health
care have been associated with decrements in patient
care. 26,27 The relationship between supervisor and trainee
is critical for effective management. In pharmacy, this
relationship exists between the PIC and staff pharmacists,
PIC and floaters, and for pharmacists and technicians. An
important factor for these relationships is respect among
employees despite their level of education or position. An
effective supervisor is one who is aware of their employees’
motivators, hot buttons, desires, and optimal working
conditions. As such, this calls for effective situational
leadership, even while maintaining consistency and
fairness in your demeanor and approach to dealing with
people.28
Pharmacists can avoid or effectively handle interpersonal
and even self-conflict that arise from: misunderstanding the
role of team members, professional/personal self-identity
ambiguity issues, different conflict management styles, and
role ambiguity that demotivates the workplace. 29 Conflict
management is an important skill for any supervisor,
including pharmacists, which applies to managing
technicians, and additionally managing other pharmacists,
clerical staff, and even persons from other settings (such
as nurses and office managers in physician practices). The
pharmacist must be aware of how to supervise different
persons with different personalities, mannerisms, and

levels of productivity, but who have similar aspirations.
Again, situational leadership applies.
Evidence suggests that ef fective management of
technicians is accomplished by allowing the development
of mutual trust between pharmacists and technicians,
which may then give pharmacists the confidence to
delegate additional roles to them.30 Allowing technicians
to complete all non-clinical activities will allow pharmacists
to participate more earnestly in tasks that require their
clinical expertise, e.g., determining the appropriateness
of a vaccine. Moreover, the main components that have
been identified for pharmacists to support the transition
for an expanded role for pharmacy technicians have been
a willingness to delegate identified administrative tasks to
technicians, the building of mutual trust between pharmacy
staff, and a strong desire to provide patient care by both
the technicians and pharmacists.31 Some tips for effective
supervision of technicians are provided in Table 1. As
mentioned above, pharmacists can do much to assist in
the development and work satisfaction of technicians, even
if they have relatively little control over their salaries. People
often value even the “little things” such as being provided
lunch/food treats, being sponsored to or taken to local
professional meeting, or recognized publicly for a job well
done. There are many ways to show appreciation and build
camaraderie.
Many people think of technicians as cashiers, pill counters,
and/or someone with very little knowledge of pharmacy
operations. While many patients have a high regard for
technicians in a personal sense, they might not have
respect for them in a professional sense, or in what it is
they do. In fact, patients often do not even know what it
is that pharmacists are capable of. Changing patients’
perceptions of technicians (and pharmacists) requires
easily witnessed displays of mutual respect, kindness,
courtesy, and professionalism of both parties in front of
these patients. This will promote a positive image of the
pharmacy and likewise help to instill camaraderie and
commitment among technicians and other support staff.32

Table 1: Strategies for
effective supervision of
pharmacy technicians.
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Conclusion
Technicians are a key part of the pharmacy team. They
perform a wide variety of activities, from working the
cash register to preparing sterile intravenous compounds.
Their education and training have been anything but
standardized, and their recognition sparse. Strengthening
education and training requirements, coupled with a
greater understanding of the expanded scope of practice
for pharmacy technicians, can create a “win-win” for all
pharmacy stakeholders. Effective management/supervision
employing situational leadership will likely go a long way
in creating a more effective, patient-friendly, and collegial
practice.
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evidence-based practice

Critical Appraisal of the ASCEND Trial
Aya F. Ozaki, BScPhm, PharmD; Cynthia Jackevicius, BScPhm, PharmD, MSc, BCPSAQ
Cardiology, FCSHP, FAHA, FCCP, FCCS, FACC
Citation: ASCEND Study Collaborative Group. Effects of aspirin for primary prevention in persons with diabetes mellitus. N
Engl J Med 2018; 379:1529-1539. DOI: 10.1056/NEJMoa1804988

Patient Population: Patients > 40 years old with diabetes mellitus (any type) and without known cardiovascular
disease
Intervention: Aspirin 100 mg po daily (n=7,740)
Comparison: Matching placebo po daily (n=7,740)
Outcome: The primary efficacy outcome: serious vascular events (composite of nonfatal myocardial infarction,
nonfatal stroke or transient ischemic attack, or death from any vascular cause). Primary safety outcome: major
bleeding event (composite of any confirmed intracranial haemorrhage, sight-threatening bleeding event in the eye,
gastrointestinal bleeding, or any other serious bleeding). Both outcomes measured over a mean follow-up of 7.4 years.
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MI, stroke or TIA, or death from any vascular cause, excluding any confirmed intracranial hemorrhage.

1

Intracranial hemorrhage, sight-threatening bleeding in eye, serious GI bleeding, or any other serious bleeding (i.e. a bleeding event that
resulted in hospitalization or transfusion or that was fatal).
2

The primary composite outcome (MI, stroke or TIA, or death from any vascular cause, excluding any confirmed intracranial
haemorrhage) had a statistically significant reduction in the aspirin group compared with the placebo group. Although
the point estimate for each individual outcome favoured efficacy of aspirin, none of the outcomes showed a statistically
significant difference between groups. In addition, all-cause mortality was not statistically different. Major bleeding was
significantly higher in the aspirin group than the placebo group. Among the major bleeding, individual outcome of serious
gastrointestinal bleeding and any other serious bleeding were significantly higher in the aspirin group. The magnitude of the
primary efficacy outcome (ARD: 1.1%) was similar to that of the safety outcome of major bleeding (ARD: 0.9%).
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Health Professional Summary
This was a large, multicentre, randomized with
concealment, double-blind plus outcome assessors
blinded, placebo-controlled trial with ITT analysis to
evaluate the efficacy and safety of low dose aspirin
100mg daily, in patients >40 years with diabetes
mellitus without cardiovascular disease. Although
serious vascular events were significantly lower
in the aspirin group (8.5%) than the placebo group
(9.6%) with a HR 0.88 (95% CI: 0.79-0.97), NTT: 91,
major bleeding events were significantly higher in
the aspirin group (4.1%) than the placebo group (3.2%)
with a HR 1.29 (95%CI: 1.09-1.52), NNH: 112. Due to
the potential for co-intervention and contamination
from aspirin and other antiplatelets, the magnitude of
efficacy and safety may be underestimated. The 2018
ADA guidelines recommend the use of aspirin for
primary prevention. However, previous evidence was
uncertain for benefit over harm of aspirin use. Since
the net clinical benefit from aspirin use was minimal,
evaluation of individual patients’ risk factors and
discussion with patients to identify their preferences
is vital.

Patient Summary
In adults over 40 years old with diabetes mellitus
without heart disease, taking aspirin 100mg daily
decreases the chance of having a heart attack or
stroke, but taking aspirin will increase the chance of
having serious bleeding. The chance of benefits and
harms was similar. For patients who have higher risk
of bleeding, aspirin use may cause more harm than
benefit for preventing heart attack and stroke.
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clinical practice capsule

Treatment of Blood Cholesterol to Reduce
Atheroscelerotic Cardiovascular Risk in Adults
Cori Gray, PharmD Candidate; Craig Stern, PharmD, MBA
Cholesterol is a fat-like substance our body needs to build
cell membranes, make certain hormones and produce
substances that aid in the digestion of fat. Two kinds of
lipoproteins carry cholesterol throughout your body: lowdensity lipoproteins (LDL) and high-density lipoproteins
(HDL).1 LDL cholesterol typically makes up 60-70 percent of
the total serum cholesterol in our body and is the primary
target of therapy. 2 A high LDL level leads to a buildup of
cholesterol in arteries.1
Hyperlipidemia occurs when your blood has too many
lipids (or fats), such as cholesterol and triglycerides.
Hypercholesterolemia means there is too much LDL (bad)
cholesterol in your blood,3 and that increases your risk of

developing atherosclerosis, coronary heart disease, stroke,
and peripheral vascular disease.2 LDL-cholesterol levels of
<100 mg/dL are considered optimal. At near optimal levels,
100-129 mg/dL, atherogenesis, the formation of abnormal
fatty or lipid masses in arterial walls, occurs. At borderline
high levels, 130-159 mg/dL, atherogenesis proceeds at a
significant rate. At high levels, 160-189 mg/dL, and very
high levels, ≥190 mg/dL, atherogenesis is accelerated.2
Two main factors causing hyperlipidemia are lifestyle and
genetic predispositions. An inherited condition called
familial hypercholesterolemia (FH) causes very high LDL
cholesterol.1

Table 1. Most Commonly Encountered Secondary Causes of Hyperlipidemia in Clinical Practice 4,5

Abbreviations: LDL-C- low-density lipoprotein cholesterol
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Treatment
Guidelines for the management of hyperlipidemia to
reduce atherosclerotic cardiovascular risk in adults have
been developed by multiple medical societies, including
the American College of Cardiology and the American
Heart Association (ACC/AHA), American Association of
Clinical Endocrinologists and American College of
Endocrinology (AACE), the European Society of Cardiology
and European Atherosclerosis Society (ESC/EAS), U.S.
Preventive Services Task Force (USPSTF), and the National
Lipid Association (NLA). This manuscript will focus on
the 2013 ACC/AHA Guidelines on the Treatment of Blood
Cholesterol to Reduce Atherosclerotic Cardiovascular
Risk in Adults, and the 2018 AHA/ACC/AACVPR/AAPA/
ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guidelines
on the Management of Blood Cholesterol. The biggest
changes from the 2013 to the 2018 ACC/AHA Guidelines
are more detailed risk assessments and new cholesterollowering drug options for people at the highest risk for
cardiovascular disease.4,6
Healthy diet or lifestyle modification is critical in health
promotion and atherosclerotic cardiovascular disease
(ASCVD) risk reduction both prior to and in coordination
with cholesterol-lowering drug therapies. Interventions
include adhering to a heart-healthy diet, regular exercise
habits, avoidance of tobacco products, and maintenance of
a healthy weight.6
Statins are the preferred therapy for most patients requiring
treatment of hypercholesterolemia, according to the 2013
and 2018 ACC/AHA cholesterol guidelines. Other LDLlowering drugs include ezetimibe, bile acid sequestrants,
and PCSK9 inhibitors (alirocumab and evolocumab).4,6

Table 2. Risk-Enhancing Factors for Clinician – Patient Risk
Discussion 6

Primary prevention refers to delaying or preventing the
onset of ASCVD. Clinical ASCVD is defined as having
either acute coronary syndrome, or a history of MI,
stable or unstable angina, coronary or other arterial
revascularization, stroke, TIA, or peripheral arterial disease
presumed to be of atherosclerotic origin.4
Evaluation for primary prevention of ASCVD should include
a review of major risk factors (Figure X). Elevated serum
cholesterol, usually identified clinically as measured LDL-C,
is a major ASCVD risk factor. Drug therapy is only needed
in selected patients with moderately high LDL-C levels
(≥160 mg/dL) or patients with very high LDL-C levels (≥190
mg/dL). Three major higher risk categories are patients
with:
• Severe hypercholesterolemia (LDL-C levels ≥190 mg/dL)
• Adults with diabetes
• Adults 40 to 75 years of age
Those with severe hypercholesterolemia and adults
aged 40-75 with diabetes mellitus are recommended for
immediate statin therapy without a further risk assessment.
In other adults aged 40-75, 10-year ASCVD risk guides
therapy.6
In addition to these traditional risk factors, the 2018
ACC/AHA Guidelines suggest looking at “risk-enhancing
factors” (Table 2) to favor initiation or intensification of
statin therapy. Guidelines also recommend measuring the
coronary artery calcium (CAC) score when risk is uncertain
in order to refine risk assessment. A CAC score predicts
ASCVD events in a graded fashion and is independent
of other risk factor (e.g., age, sex, ethnicity). Patients >75
years of age are recommended to engage in a clinician/
patient risk discussion for deciding whether to continue to
or initiate statin treatment.6
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In order to estimate 10-year ASCVD risk (defined as
coronary death or nonfatal myocardial infarction, or fata
or nonfatal stroke),7 it is recommended to use the Pooled
Cohort Risk Assessment Equations CV Calculator (http://
static.heart.org/riskcalc/app/index.html#!/baseline-risk).
Initial evaluation prior to statin initiation should include
a fasting lipid panel, alanine aminotransferase (ALT),
creatinine kinase, and hemoglobin A1C in those without
clinical ASCVD (if diabetes status unknown). Evaluation for
other secondary causes should be considered (see Table
1).4
Patients with severe hypercholesterolemia (LDL-C >190
md/dL) have a high lifetime risk and do not require ASCVD

risk scoring. In patients 20 to 75 years of age with severe
hypercholesterolemia, maximally tolerated statin therapy
is recommended. In these patients who achieve less than
a 50 percent reduction in LDL-C while receiving maximally
tolerated statin therapy and/or have an LDL-C level of
100 mg/dL or higher, ezetimibe therapy is reasonable. In
patients that have fasting triglycerides ≤300 mg/dL while
taking maximally tolerated statin and ezetimibe therapy,
the addition of a bile acid sequestrant may be considered.
In patients 30 to 75 years of age with heterozygous FH
and with an LDL-C level of 100 mg/dL or higher while
taking maximally tolerated statin and ezetimibe therapy, the
addition of a PCSK9 inhibitor may be considered.6

4,8-16

Table 3. Statin Therapy
Abbreviations:
LDL-C- low-density
lipoprotein cholesterol;
CV- cardiovascular;
bid- twice a day
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Figure 1. Primary Prevention (2018)
Adapted from Grundy SM, et al.

Abbreviations: ASCVD- atherosclerotic cardiovascular disease; LDL-C- low-density lipoprotein cholesterol; FH- familial
hypercholesterolemia
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Statins are listed as pregnancy category X and therefore should not be used in women of childbearing age unless these
women are using effective contraception and not nursing. The potential for ASCVD risk reduction benefit, adverse effects,
and drug-drug interactions along with other cautions and contraindications to statin therapy and choice of statin dose must
be considered by the treating clinician.4

Table 4. Differentiated Statin Therapy 17-20
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* For lowest effective dose
Abbreviations: AWP- Average wholesale price; CYP3A4- Cytochrome P450 3A4; CYP2C9- Cytochrome P450 2C9

Monitoring Statin Therapy
An initial fasting lipid panel (total cholesterol, triglycerides,
HDL-C, and calculated LDL-C) followed by a second
lipid panel 4 to 12 weeks after initiation of statin therapy
should be completed to determine adherence and
assess response to therapy. Thereafter, assessments
should be done ever y 3 to 12 months as clinically
indicated.6 A baseline serum creatinine kinase level and
aminotransferase levels may be useful for reference
purposes prior to starting statin therapy, but routine
monitoring is not recommended. 4 Although musclerelated side effects may occur while on a statin therapy,
many patients will be able to tolerate the same statin
or a different statin when restarting. To determine true

statin intolerance, most experts recommend that patients
are documented to have unacceptable muscle-related
symptoms that resolve with discontinuation of therapy and
occur after re-challenging on at least 2 to 3 statins.4
LDL-C lowering has been shown to reduce the risk of
cardiovascular disease events. The amount of LDL-C
lowering achieved as a percentage of baseline with statins
is directly related to the amount of ASCVD risk reduction.4
Updated 2018 AHA/ACC Guidelines define responses to
lifestyle and statin therapy by percentage reductions in
LDL-C levels compared with baseline. Generally, a lowering
of LDL-C levels of 1% gives an approximate 1% reduction
in the risk of ASCVD.6
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Secondary ASCVD Prevention
In patients with clinical ASCVD, reduce LDL-C with highintensity statin therapy or maximally tolerated statin
therapy. The more LDL-C is reduced on statin therapy, the
greater will be subsequent risk reduction. Use a maximally
tolerated statin to lower LDL-C levels by ≥50%. Patients
may need additional non-statin medications (ezetimibe, bile
acid sequestrants, PCSK9 inhibitors) in combination with
statin therapy under certain circumstances.6

If LDL-C levels remain ≥70 mg/dL on maximally tolerated
statin therapy, adding ezetimibe may be reasonable. In very
high-risk patients (Table 5) with multiple high-risk clinical
factors, ezetimibe can be added to maximally tolerated
statin therapy. Very high-risk includes a history of multiple
major ASCVD events or 1 major ASCVD event and multiple
high-risk conditions. If LDL-C levels remain ≥70 mg/dL,
adding a PCSK9 inhibitor is reasonable if the cost-benefit
ratio is favorable. Potential benefits versus adverse effects
of statin therapy should be considered in patients >75
years of age with clinical ASCVD. In patients with HF due to
ischemic heart disease, moderate-intensity statins may be
considered.6

Table 5. Defining Very High Risk of Future ASCVD Events 6

Abbreviations: ASCVD- atherosclerotic cardiovascular disease; ACS- acute coronary syndrome; MI- myocardial infarction; FH- familial
hypercholesterolemia; CKD- chronic kidney disease; eGFR- estimated glomerular filtration; LDL-C- low-density lipoprotein cholesterol;
HF- heart failure
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Figure 2. Secondary Prevention in Patients with Clinical ASCVD
*Adapted from Grundy SM, et al.

Abbreviations: ASCVD- atherosclerotic cardiovascular disease; LDL-C- low-density lipoprotein cholesterol; PCSK9-I – PCSk9-inhibitor
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Table 6: Differentiated Non-Statin Drug Therapy 17,20-24

*Pricing is based on AWP Unit Price of all generic/brand (B) formulations available for a 30-day supply of initial daily dose
Abbreviations: CV- cardiovascular; AWP- Average wholesale price; ACS- acute coronary syndrome; LDL-C- low-density lipoprotein
cholesterol; MI- myocardial infarction; SQ- subcutaneous; GI- gastrointestinal
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